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SEcrrioN OF mathematics 

Pbjesidekt : Prof. M. Ray, D.So., F.N.I. 

Abstracts 

THEORY OF FUNCTIONS 

1. On the Absolute Summability Factors for Infinite series 

Ganbsh Batta Dikshit, Allahabad 

The object of this paper is to prove the following : 

Theorem 1. Let ^u„ be a given aeries and denote its n-th Cea&ro mean of order 
a, (a > 0 ). If 

mri 

ivhere {g^} is a, positive monotonic increasing sequence attd tends to infinity ivith n, then 
2«*iXnW aimmmble |C', a| where (x^} and {/*»(} are such that 

(i) —>0, as h—>00, 

(ii) |AA«1 is mmotonio non-increaaing 

and (iii) <00, 

where h is the least integer not less than a. 

The above theorem is an extension of a theoi-em due 1o Smiouehi (Kodai^ Math. 
tSomi. Report, 1954, 59-62). By the help of this theorem wo also extend some theoiems 
on absolutely summable Fourier series, recently proved by Prasad and Bhatt (Duke 
Math. Jour., 24, 1967, 103-20). The following theorem is one of the typical results 
given by the author in this direction. 

Theorem 2. If (1) (a^O) is of bounded variation in the interval (0, w) and the 
sequence {Xf,} is such that 

(>) log« Xw->0, as n> 400 , 

(ii) lAAnl monotonia non-increasing 
and (iii) a*|A**tXn| log n <oc, 

where h is the least integer not less than a, then the series SA|,(<)X„, ft/1 = x, is summable 

|C,«|. 

2, A Summability Factor Theorem on Second Theorem of consistency 
for Absolute Riesz Summability 

Gakbsh Datta Dikshtt, AUalmbad 

1. Definition : Let {Xn} be a positive monotonio increasing sequence tending 
to infinity as n tends to infinity, and letSoi, be a given infinite series, I,et us write 

j*x(«) « S aalfix(«)« 2 (<j> 0). 

X«<« wt 
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Tho senes said to be summable A|, A > 0, if if* eBV(li, co), where h is 

some finite positive mimber. 


2. The object of this paper is to give tlie following theerem on suminability 
lactors concerning the second theorem of consistency for absolutely summable series 
•‘y typical means. 


Theorem : For a non-negative integral k let if) (u) and ^ (w) be the K-th indefinite 
integral for « ^ 0, and <f) (a) in addition be a non-negative unbounded increasing function 
of w, tending to infinity with w. If a positive function -/(w) exists such that 

(i) 

llfil e ifF{A,oc), 

CJ 



(ii) 

= 0 1 1 1 

0, ! 

. ., K ; u > h) 

and (iii) 

{7{w))«54‘«)(u) ^ o {(^(«)} (11 -- 1,2, . 

. A : to > /i). 


where h ia a finite positive number, then 2««V'(\rt) wUl be aumnuiblt |if, <i(\) ^) if 
is summable | if, >, k |. 

It can be remarked that the en*c 6 (<o) — c*’, y' (u) - w a, .y(w) ], of the above 

theorem gi^'es a result due to Tatcholl (J.L.M.S., 29, 19.')4, 49-59). Al.so if we take 
9>(w) — 1 and ■'fim) — u, then thetheowmi reduces to the second theorem of eonsisteuey 
as given by Pati (Q.J.M.(()\ford), (2), 5. 19.54, ltH-68) and (iuha (J.L.M.S., 31, 1956, 
300-11). The thcoroin on convergence factors for absolutely summable series as given 
by Uuha (J.L.M.S., 31, 1956, 311-19) cun also be deduced from our theoi-eiii. 


3. An Aspect of Local Property of Absolute Norlund Suminability of 
a Fourier Series 


Shri KrvA.s Bhatt, Allahabad 

Let /(<) be integi’uble (L) over ( -ir, w), and periodic with period 2‘?r , and let its 
Fourier senes be given by 

i«o I 2(«« cos nt I bf, sm »/) = 

la 1939 Bosanqiiet and Kestolinaii prov'od that the suminability |(', S], 0<;8f; I 
of a Lebesguo Fourier series is not a local property of the generating function. Since 
the summability | N, p„ | when 

Vn = ( 0 < « < I 

is the same as summability | (J, a |, hence it follows that the absolute Ndrlund summ¬ 
ability at n point of a Fourier series may not be ensured by a local property. 

The object of this paper is to study the conditions tinder which the summability 
jjy, P„1 of a Fourier series at a point can be ensured by a local condition. In fact, we 
prove that if v | An(x) | /P„ is convergent then the summability | N, p„ | of a Fourier aeries 
at a poim becomes a local property. This result contains as a particular case a previous 
result of Zurkat and Peyerimhoff {Math. ZoUsehrift, 64, 1964, 161-168) on the summa¬ 
bility IC.aj, 0 < a < 1. 
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4. On the Absolute Summability of a Fourier Series 

Shri Nivas Bhatt, Allahabad 

1. It was shown by Whittaker with the help of an example, suggested by Little- 
wood, that a Fourier series may converge at a point without being stimmable | A j 
at that point. On the other hand Prasad constructed an example of a Fourier series to 
show that a series can be summablo | .41 at a point without being convergent at that 
point. Since negative order summability includes convergence, it follows from 
Prasad’s example that a Fourier series can bo svunmable | A | without being summable 
by any negative order. 

It can be sown that the series suggested by Littlewood is not only convergent 
but is also summable (C7, —1 + 8), S>0. Now since, absolute Ceskro summability im¬ 
plies absolute Abel summability, it follows that the summability (<7, —1 + 5) does not 
necessitate summability |<7, K\. It may thus bo interesting to investigate conditions 
under which both absolute summability and negative order summability of a series can 
be effected. 

2. The following theorem has been proved : 

Theorem. If, there is n A > L such that 

I 9(tt)dM = 

at >0, and 


t 



0 < « < TT the Fourier series of f(t) at 

t =s X is summable | C,S | where ^ > 1 — ‘ 

Bhatt {Proc. National Institute of Sciences of India. 22. A, 11)56, 298-304) has proved 

that under the conditions of the above theorem the Fourier series is summable — ^ \ 

\ 

to S, at the point t — x. 


5. On the Absolute Convergence of a Fourier Series with Gaps 

Sr ED Mohammad Mazhab, Allahabad 

1,1. A function ^{x) defined in an interval (a, b) is said to be of bounded r-th 
variation if »o. *i» * 2 * • ■ ®nt are arbitrary values in arithmetical progresBion such 
that 

o 'w *0 < < • ■ ■ < ' 


n~y 


1-0 


< M 


then 
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whore 

Api(a:i) = 0{aH). ^ 

1.2. Let f{x)eL{—']r, ir) with period 2Tr and let its Fourier constants ««, 6^ vanish 
except for a sequence n = n/g with 

Min{{ni-»jt_2), (»*+# —n*) |- = Njg. 

2.1. Noble (Matheniatische Annalen, 128, 1954, 55-62) has proved the following 
theorem on the absolute convergence of a Fourier series satisfymg a certain gap condi¬ 
tion. 

Nt 

Theorem. Snpfiose ttuit at ,— - — os and that fix) is of bounded variation and 

satisfies a Lipschitz condition of order a where 0<o<| in some interval |a:—a;o| 

< 5 

then S(|a«H-| 6 n|) < 00 . 

The author has generalized the above theorem by replacing the condition of 
Vionnded variation by a less stringent condition of bounded r-th variation. 


6. Some Converse Theorems on the Absolute Ces^ro Suinmability of a 
Series Belated to Fourier Series 

(Kumari) Sulaxana Kitmabi, Allahabad 

Suppose that f(ff) ia intograble (L) over (—tt, ir) and periodic outside this range 
with period 27r. Let the Fourier series of/(5) be 


/I A 00 ‘JO 

/(a) - -i>- + 2 (Oft cos ntf-b6ft8in»(9) = j An(9). 

“ n-l 2 

Let 

= > / (t-u)'‘-mu)du, tt > 0. 

* 0 

Following theorems have been proved : 

Theorem 1. //, /or « > 0, —1 < P < 1, o — P > 0, lAc series 2nM«(p), at 9 am x, 
is summable \0, a|, then 0fi{t) is of bounded variation in (0, tt), for every P > a-fl— P. 

Theorem 2. If,fora'^Q, — 1 < P < 1, « — P > 0, lA« series 2 nP .4ft(9). {log 
n)-t~e, s > 0, at 9 = x, is summable \ 0,a\, then ^fi{t) is of bounded variation in (0, w), 
for^mma + l—p. 

The particular case p 0 of Theorem 1 is a well known result due to Bosanquet 
(Proc. London Math. Soe., 41» 1936, 616-628), 
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7. On the Kon-looal Property of the Summability | B, log n,p\ of the 
Fourier Series of the Class J?* 

(Kumari) Sulaxana Kumlabi, Allahabad 

Let [/] denote the Fourier series of f{x) which is assumed to be periodio with 
period 27r and belonging to the class LP, where 1 < p ^ 2. 

It has been proved in this paper that the summability (12, log «, 1/p lof»Sf/Ji» 
not a local property, the result for the non-local nature of the summability | C, 1/p | 
being due to Albert Fod (Boll. Un. Mat. Ital. (2), 2 (1940), 326-332). 


8. A Note on the Concept of Strong Summability 

(Kumari) Pbamh^ Srivastava, Allahabad. 

1. Tn this paper the i-elationships between the various definitions of strong 
summability methods, given so far, have been discussed and thereby has been evolved 
a general principle according to which strong stimmability corresponding to any T- 
process and to any ^ -process of summation may be formulated. 

2. Hero T—2a„, [jT] . 2 On and \T[ — 20n denote respectively summability 
T of 20nf strong summability T of 2a» and absolute summability T of 2an. Similar 
meaning is attached to 0 — 2ant [01 ~ eud |0j — 2a». With these notations 
the following theorem has been proved. 

Theorem 1. The induaion rdationa 

I T| - 2% c m - 20 h cT - 2o« 

and 

1 ?> I — 20n C [0] - 2an C 0 ■ 2an 

hold. 

3. Finally the relationship between summability introduced by Flett 

(Proo. London Math. Soo. (3) 1957) and strong Abel summability with index k, i.e. 
summability [A, fc), (Harrington and Hyslop; Proo. Edinburgh Math. Soc., 1953) has 
been obtained in the following theorem. 

Theorem 2. If aummable | A | jt, then it is alao autnmable [A, i]. 

9. On the Absolute Summability Factors of Fourier Series 

T. Pati and S. B. Sikha, Allahabad. 

1. Let f[t) be a periodio function with period 2jr and integrable (i) over (—9r»ir). 
Without any loss of generality we may assume the constant term in the FoofieHr series 
of f(t) to be zero, so that 


//{<)*-0 

— TT 

sod 


/(<) <^2 ({^ oqs n< hy, sin nl) M 2 (I). 



H 


Pfoc. 46th Ind. Sc. Cong.: Part III: Abstracts 


use the following notations 

0(0 =- (l/2)[f(a! + t) H- f(x - 0 - 2f(x)] 
t 

«j»,t (0 = (Vr«) 

‘T>o(0 -0(0. 

.!>,,,(<) - ['{a -I- 1) t-» (0 

A -lefinenee {\„} is saifl to be convex if 

A'-i > 0. 

We shall say that the sequence {x^} is hyper-convex of order k, if 

> 0, (A, = 0, I, ..)■ 

Tiy definition, hyper-convexity of order zero is the same a.s convexity. 

2. Tn 19r»4, one of the authors generalizo«l all the existing theorems in this direc¬ 
tion by proving the following theorem [Pati, Duke Math. .Tour., 21, 1954, 271-2841 : 

rf {x«l ft convex sequence tnich tJnit 'im ronveryent ami 

t 

J|0(w)| di/. = (){/), /_>0. .. (2.1) 

o 

then £X),c»i(*) '>■’> summahle jO, a|. for evenj « > 1. 

3. The object of the present pa[)or is to gonorali/.e the abov e theorem by replacing 
the comlition (2.1) by the leas stringent condition 

/ 

/|(iA(«)(dM = 0(t), <_»0, .. (3.1) 

o 

and to establish the following theorem. 

Theorem. Let h be a positive integer >0 and leJt {,\„} be a monotonic non-increasing 
sequence v'hev h = 0, and a, hypercemvex sequence, of order (/» —1). when h 1, such that 

(i) Sw-i x„ < ao and 

(ii) A**ix„ < 00. (3.2) 

Then if (3.1) holds. 2\„Cf){x) is summnble | f7, Tt-f 1-|-S | for every S>0, 

10. Construction of a class of steadily increasing continuous fimotions 
which are not absolutely continuous 

P. L. Gakguu, Calcutta. 

Startling with a Oilman’s non-dense perfect set of measure zero we have oonatructed 
a class of steadily increasing continuous functions which are not absolutely continuous. 

11. Note on Holder and Biesz Methods of Negative Order 

S. K. Bash, Calcutta. 

00 

Let fl„“ denote the HClder mean of order a for a series 2 ct^ and A(x) its Abel 

«-o 

jr. . 00 

mean. Let 2 On®** converge for 0 < ® <3# where 3 is suflfteiently small imd let 2 On*** 

».0 fi-0 


(<* > 0). 

(« > 0 ). 
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generate an analytic functions A*(x). We deSne the Rioaz mean by the formula 

-.*{«;) = va^h_ \ ^ 0<«)<oc. 
r=0 ' «/ 

Then we have the following theorems : 

Theorem 1. For — 1 < a < 1, ->4(2:). 

Theorem 2. For — l<n<0, >^*( 2 :). 

I Here Hn“—>A(ct;) denotes the fact that —00 ^ Z < 00 ) implies A(n)~^l] 


GEOMETRY 

12. On (rt-f-1) Intersecting Hyperspheres in /t-spaoe 
Sahib Ram Mandan, Kharagpur. 

*(Jn four iiitorsBoting spheres’ (in luoss) ii» a solid makes the author tliink of an 
analogous picture in higher 8i)aces too and thus arises the present paper. Wo start 
with a four dimensional space and develop the relati^'o ideas ‘On five intersecting 
hyjjerspheres’ therein suggesting the ro8|.)eetivo results in on n-dimensional space, 
deduced mostly by the method of induction from the work below. Some interesting 
ones arrived at here am as follows: 

The hyperpianos of perspectivity. of the 2" pairs ol complementary simploxes of 
intersection, of (»4-l) intersecting Jiyf>or.spheres in an n-spoce, ai-e the radical hyper¬ 
planes of the corresponding pairs of comjilementary hyporspheres of intersection, 
coincide with the hyperplanes of similitude of the associated set of (/i. 1) hyperspheras, 

and form an ^'-configuration such that its diagonal simplex is the radical ono of the 
given bypersphores or that is the same as the central simplex of the associated sot of 
hy|iersphorea, and the paim of its opposite vortices coincide with their centres of simili¬ 
tude and aro conjugate for their common orthogonal hyporsphere. 

The 2® centres of similitude (other than the orthogonal centre of the given (« -i-l) 
intersecting hyperspheros) of the pairs of oomplementary hyperspheros of intersection 
of them constitute the vertices of the polar reciprocal of the said ^-configuration w.r.t. 
their orthogonal hypersphere such that the »S-configurntion is inscribed in its reciprocal. 
The ijerpendicular from the orthogonal centi’e of the given («d-l) hyperspheres upon 
the Newtonian hyperplane of their associated sot passes through the circumcontre of 
their radical simplex. Each hyjiersphece of anti-similitude of the associated set of 
(n-1-1) hypei’spheres taken in pairs is orthogonal to 2” hyporspheres of intersection 
and to (n —I) of the given (n-f 1) hyporspheres. 

In the end corresponding results for (n-|-l) mutually orthogonal and real hyper- 
spheres are deduced. Finally umbilical projection is suggested as a process to get 
these rasults rather quickly. 


IH. Generation of Rosenhain Tetrads and Desmio Triads of Tetrahedra 

Sahib Ram Mandax, Kharagpur. 

Inspired by the interesting Mathematical Note, ‘On the generation of sets of fom* 
tetrahedra of which any two eao mutually inscribed’, of Kanumanta and Baker in 
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Proe, (Jamb, Phil. Soe, XX, 1920-21, 166-57, we are able to derive here a pair of 
conjugate desmio systems of points from a tetrad of Moeblus Tetrahedra. The results 
of the two Papers ‘Moebius Tetrads’ Amer. Math. Monthly, LXIV, 7(1967), 471-78, 
LXV, 4(1968), 247-61 and a third, ‘Tetrads of Moebius Tetrahedra’ (in press) are 
amply used here. 

14. Altitudes of a General Simplex in 4-8pace 

Sahib Ram Mahdan, Kharagpur. 

This paper is an addendum to the one, ‘Altitudes of a simplex in four dimensional 
space’ (in press, abstract published in the proceedings of the 45th session of the Indian 
Science Congress Association held at Madras in January 1958). It is proved here that 
aUUtidea of a general simplex form a set of 5 associated lines, A few particulars of 
special cases are also considered. 


DIFFERENTIAL GEOMETRY 

16. On a Tjrpe of Riemannian Space of Class One 

M. C. Chaki. Calcutta. 

Ruse and Walker introduced the recurrent spaces which satisfy a curvature relation 
of the form Rijkh p ~ Rijkt vvhere \p is a non-zero vector and comma denotes 
covariant differentiation. In a recent paper A. Liclmerowicz considered Riemannian 
spaces for which the curvature tensor satisfies a relation of the form Jiijki, mn — “.««• 
Rijkl where af„,i is a non-zero tensor. He called such a space a recurrent space of 
order two. The present paper deals with a type of Rimannian space (« > 2) of 
class one for which the rank of the matrix of the second fundamental tensor is suppos¬ 
ed to be n. It has been proved that such spaces cun not be recurrent. Further, the 
question whether they can be recurrent spaces of order two has been discussed and a 
necessary and sufiloiont condition for such spaces to be symmetric in the sense of 
Carton has been obtained. 

16. Motions and Lie Derivatives in Bundles of Vectoroids 

Mrs. N. Prakash add Ram Behari, Delhi. 

In this paper wo have obtained the Lie derivatives of Vectoroids and tensoroids 
as based on the point transformation y* = afi -h {Aigt and have shown that Lie deri¬ 
vatives for Vectors can be deduced from them as natural corollaries. 

It has been assumed that the point transformation given above defines a motion 
in base space in the olassioal sense. 

MODERN ALGEBRA 

17. Characters of Space Groups 

T. Venkatabayudtj and I. V. V. BAOHAVACHABruLtr, Waltair. 

Tisza (Zeit. fuer Fhy. 82, 48; 1933} obtained the ohoraoters of all point groups and 
they have been extensively used in the study of moleoular vibrations. Similar studies 
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can be extended to the case of crystals but the groups requirod in this case are space 
groups and the corresponding characters are not available. Winston and Halford (J. 
Chem. Phy. 17, 607, 1949) gave a formula for the characters of space groups which is 
valid only for a few point space groups. In this paper a general fonuula applicable 
to all space groups is given. 

The representations of a space group could be obtained from those of its subgroups 
0{k) consisting of the elements of O which trsmsform a wave vector k of the reciprocal 
space of O into itself or into an equivalent one. Using a left cosot decomposition of O 
with resjjoot to Q{k), we set up a monomial representation M of O. By substitutmg for 
tho elements of Q(k) in M, matrices oorresponding to these elements in a nonspuiious 
representation of Q(k) we obtain a matrix representation of G. The representations of 
O obtained in this manner are easily proved to bo non-equivalent and complete. The 
characters of <7 are deduced from these representations. 

18. On Matrices over a Lattice 

H. M. SBNauPTA, Calcutta. 

In tlus article tho autlior considers the set of n X h matrices over a lattice auid 
deiinus union, meet aircl inclusion among elements of the matrices in such a manner 
that the matrices again are made into a lattice having properties similar to those of 
the fundamental lattice over which tho matrices are defined. 

FLUID DYNAMICS 

19. Boundary Layer Thickness 

B. R. Seth, Kharagpur. 

In the recent HIT AM symposium on 'Boundary Bayer Research’, B. R. Seth, 
Proo. lUTAM symposium on Boiuidary Layer Research, Freiburg, Springer-Verlag, 
1958, it was mode out that boundary layer thickness should be of the order 
0 < I; < I, ,\ > 0, instead of the classical vahie This was done by a synthetic 

method, taking particular cases of tho flat plate, o circular cylinder and a sphere. This 
formula is now shown to he generally valid tmtl a method is indicated for calculating 
the values of X and k from the vortioity present near the boundary and that allow able 
outside the layer. 

20. Steady Flow of Linear Fluent Materials Past a Fixed Sphere 

P. D. S. Verma, Kharagpur. 

The problem of steady flow past a fixe<) sphere haut been solved for inoompressible 
linear fluent materials recently introduced by Walter Noll as a special type of hygros- 
terio materials. It is found that in case the viscosity constant vanishes, the material 
behaves like an ordinary perfect liquid. 

21. Besistanoe in Potential Flow of Real Fluids : Prolate and Oblate 

Spheroids . 

N. L. Q^hosh and H. K. CHAfTBBJBii,, Oaloutta. 

This p&p&e se^hs te calculate the reeist»ioe in potential flow due to a uniforhi;. 

motion of tranidation pi^late or an oblate spheroid in a real ,, 

' t • 

> ' .*d 
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In the special case when the ecoentrioity tends to zero, the results, agree with that 
of a sphere for the same problem as worked out earlier by the senior author; it also oon> 
tains a clarification of the point of view adopted by him in the earlier work referred to. 

22. Initial Motion of a Viscous Incompressible Fluid in an Elliptic Pipe 
and an Analogous Problem in Heat Conduction 

O. P. Bhutani, Kharagpur. 

By means of Laplace Transform the Navier-Stokes equations for the commencement 
of flow of viscous incompressible fluid have been transformed to a standard Mathieu 
Equation. The contour integral involving the Mathieu Functions has been evaluated 
completely. The solution tend.s to the steady state as t tends to co. This solution of 
viscous flow problem can be used in the problem of flow of heat inside a long elliptic 
cylinder with zero initial temperature and with heat production for < > 0 at tla; 
constant rate, the surface being kept at zero teinporatui'e. 

23. Revolving Plow of an Incompressible Fluid Pa.st a Porous Flat Plate 

R. S. Nanda, Kliaragpur. 

The hoimdary layer equations for the flow of an incompiessible fluid over a 
porous flat plate, when the liquid at infinity rotates with uniform angular velocity 
about an axis perpendicular to the plate, are reduced with the help of Klirm&n’s substi¬ 
tutions to a set of ordinary non-linear differential equations for the velocity funotions. 
It is found that the effect of suction depends on a non-dimensional parameter ‘o’ given 
t>y ^0 = “-y/rw, whore w is the uniform angular velocity of the flow at infinity, — 
is the uniform velocity of suction through the plate and *> is the kinematic viscosity. 

The momentum tliickness and the displacement thickness corresponding to the 
tangential velocity are computed for different values of the suction parameter and the 
results have been presented in a tabular form. It is sliown that the momentum thick¬ 
ness and the displacement thickness decrease as the suction increases. 

24. Estimation of the Critical Velocity for the Propagation of the 

Disturbance Up-Stream in Shock Wave Boundary Layer Interaction 

Ajit Kumab Roy, Bangalore. 

Ldghthill (1053) in his mathematical treatment of the problems in Weak Shook 
Boundary Layer Interactions (i.e., flows without separation) assumed a very thin 
viscous layer adjcKsent to the boundary where the disturbances are effected by visco¬ 
sity and the mach numbers remain small enough for compressibility to he neglected. 
On similarity considerations. Boy (1958) has calculated the thickness of this 
viscous sub-layer of Lighthill both in weak and strong interactions of the shock 
waves with the boundary layers (either laminar or turbulent) (i.e., flows without or 
with separation.) 

In the present paper, defining a uniform flow with the eritio^ vMooity fbr which 
the pressure change along a flat plate, due to shook waves iitoideGnt pn it, is equal 
to the dynamic pressure of the corresponding flow, it is found that the moch number 
of the flow in this sub-layer lies between 0.15 and 0. fl. Further, applying this result, 
the earlier .theory of Tsien and Finston (19411) where the. mMh number of this 
'Sub-layer (sub-sonic layer) could not be speoiflod, has been lih|^ve<i ■ , , 
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25. Stresses in a Composite Spherioal Gravitating Earth Model 

SisiB Chakbba Das, Chandemagore. 

Stresses have been found for a composite elastic sphere under gravitating foroes. 
Results have been obtained in general terms and in olosed forms. 

Tangential stresses for a zone up to the depth of 700 km., where the earthquaicea 
rather suddenly terminate, have been calculated in the case of a composite earth model. 
Comparisons have been made with the homogeneous earth model under same cmidi* 
ti ons. 

26. Love Waves in Hypo-elastic Body of Grade Zero 

Gunadhab Pabia, Kharagpur. 

The propagation of Love waves in the hypoelastio body of grade zero has been 
considered. It is found that the wave velocity retains the some charaoteristdos as that 
in the classical linearly elastic body. The difference lies in the fact that one of the 
normal stresses is not identically zero in the hypoelastio body considered whereas all 
the normal stresses are zero in the classical elastic body. 

27. Stress Distribution within Solids of Bevolution 

Avtab Singh, Kharagpur. 

In tliis paper the problem of axially symmetric stress distribution within semi- 
infinite transversely isotropic solids bounded by one or two cones has been considered 
and a formal solution is obtained with the help of Mellin Transform, under quite general 
loading conditions. The stresses and the displacements, within such B(dids, are expres¬ 
sed in term of two stress functions which satisfy two second order partial differential 
equations. 

By various choices of the semivertex angles of the two cones, various types of 
solids con be obtained. As an example the problem of stress distribution within trans¬ 
versely isotropic semi-infinite solids under a uniform normal loading applied over a 
circular area is worked out in detail and the results In the special case of isotropy, agree 
with those previously known. 

28. Stresses due to a Centre of Pressure at the Centre on a Circular Disk 
with an Eccentric Hole 

A. M. SKNauFrA, Ranchi. 

In this paper stresses on a oiroular disk with an unstressed eccentric oirculitf hole 
have been determined, when the disk is subjected to a centre of pressure radiating uni¬ 
formly IVom the centre of the disk. 

29. On the Stresses due to ap Overlapped Circular Hole on the EhUtral 
Axis of h Deep Beam undar Constant Bending Moment 

S. B. Durr, Calcutta. 

la the present paper the effect of a smidl overU^^iped ciroulat' hole <m the net^ral 
axis of deep beam oadar oohstaat banding moment hM been dtaousii^. ^Tbe solution 
bas! been obtidned. bjr uring blpolw eoordiaatea.; ; . ; 
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30. Stress Distribution around Two Equal Rigid Cii’oular Inclusions in 
an Infinite Elastic Plate Under Generalised Plane Shear 

P. P. Chattabji and S. B. Dittt, Calcutta. 

Solutions in bipolar coordinates aro obtained for on infinite elastic plate with two 
equal rigid circular inelusiona subjected to the action of a uniform shear at infinity. 


31. Dislocation of Translation of a (’oncentric Ellipse 

P. N. SiiiVAKUMAB, Dharwar. 

A particular case of stress free boundaries with the strains giving rise to dislocations 
is considered. The case considered hero is the dislocation of translation of a concen¬ 
tric ellipse. The method adopted is using the Conformal Transformation which gives 
for an ellipse the mapping of a circle. 

The complex potentials giving the required dislocation are foimd in the new 
transformed co-ordinates and also the necessary complex potentials satisfying the boun¬ 
dary conditions. The complex potentials then got are found to be in the form of an 
infinite series. 


THEORETIGAL PHYSICS 

32. On Wave Solution of Field Equations in Einstein’s Unified Field 
Theory 

N. N. Ghosh, Santiniketan. 

A static non-symmetric tensor field Qhu with 4 symmetric components e^jg, 

(fc» m,n,l = 1, 2, 3, 4) and one anti-symraotric component (the rest being 
all zeros), involving either the co-ordinate or the co-ordinates x*, x,n is made non- 
static by changing Zk into x* -f txi, where e is a constant. On solving the relevant 
field equations in the ‘strong’ form It is found that such a wave solution is generally 
spurious, being transformable into the corresponding static solution. Tt i.s, however, 
observed that if the field is not spherically symmetric non-trivial solutions in wave 
form may bo constructed. 

33. Quantum Mechanics in Curved Space-time 

S. P. Misra, Cuttack. 

A set of equations for the elementary particles when the space is curved is obtained 
by substituting the curved space metric for the flat space one in the algebraic relation¬ 
ship that determines the matrices whidh describe these particles. It is observed that 
for Dirac or Duffin-Kemraer matrices, the same set of equations are obtained if we assume 
that the flat space equations are true in the local frame of reference at any point. The 
above is taken os fundamental postulate. The approximate cottrections to the different 
flelds have been obtained. It is also observed that this procedure means a re-deflnition 
of the aflSne relationship. It is throi^hout emsamed that the cwryature if iatarodueed 
in the space-time world due to the presence of matter by' the standard r^tetic^hip 
of general relativity. 



Section I: MathemaHca ' 

INDIAN MATHEMATICS 


IS 


34. IndiAii Intluenoe on Foreign Hathematioe—Anoient and Mediaeval 
—Parti. 


U. 0. Bardhan, Calcutta. 

We waat lo give a fair idea of what the Indians contributed directly towards the 
growth and development of the science of mathematics. It is indeed a gift of no mean 
order in quality as well as in quantity so far as the fundamental ideas tmd principles are 
concerned especially in its early stage. We have seen that in some respects they anti' 
cipated the works of master minds of later days. Their indirect researches to the 
science through their immediate followers and disciples was also not of less worth. 

Indian mathematics was introduced into Arabia in the second half of the eighth 
century of the Cliristian era, chiefly through the attempts of the court of Bagdad. The 
astronomical and mathematical works of Aryabhatta, Brahmagupta, LaUa and other 
renowned early Indian mathematicians were translated into Arabic (C. 770) and were 
highly appreciated. 

Another point 'of imix)rtaace to bo remembered is that the Arabs were familiar 
with the ancient Indian mathematics before they came to leam Greek mathematics. 
This has been much attested by Ibn Ezra as has been inferred by Weber, Woepeke and 
others. 

In the 8th and 9th centuries or probably earlier Indian mathematics was intro¬ 
duced to Northern Africa and Spain by the .Arab conquei’ors. 

' In the East, ancient Inditui mathematics entered China together with Buddhism 
about the beginning of the Christian era. Furthermore, in the 5th and 6th centuries 
t he Chine.se culture was greatly predominated by the Hindu culture. 


35. S. Ramanujan 

U. C. Baedhan. Calcutta. 

S. Ramanujan, the greatest mathematician of modern India and one of the greatest 
mathematicians of the world was bom on 22nd December 1887 in a Bralimin family at 
Erode in the Presidency of Madras. His father was a clerk in a cloth merchant’s office. 

He hod an extroordineuy memory and even at a very early age could give the value 
of nr, e, ^2 etc. to any number of decimal places. 

His earliest contribution to the Journal of Indian Mathematical Society was in 
the form of question in 1911. His first long article was on some properties of BemonlU’s 
Numbers. 

Prof. G- H. Hardy says, “The limitation of his knowledge was os startling as ita 
profound! ty. Here was a man who could work out modular equations and theorems 
of complex multiplication, to orders unheard of, whose mastery of oontinued fraotions 
was on the formal side of any rate, beyond that of any mathematicians iR the world, 
who. hod found fbr himself the fimdamental equations of the Zeta-funetimis and 
dominant terms of many of the most famous problems in the analytic theory of numbers. 
I had to^ try to teach him and in . a measure I succeed^ though obviously I learnt fcorit 
. him mnollr miire that he kandt from m0.“ \ At ad. eariy age he was.i^eoted a j^Ow of 
the Royal Sooiety of London. He had then commenoed aotiye 
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most beautiful and important theorems were disooveied by this time. He was ill in 
the spring of 1917. 

He was not keeping good health and died on April 26, 1920 at Kiunbalft>nain. 


36. Development of Mathematics in Karnataka 

K. B. Bajaoofaian, Madras. 

The paper traces briefly the output of the Kannadigas in the field of Mathematics 
upto the 18th Century. Raajaaditya, a mathematician who is practically unknown 
to students of History of Indian Mathematics, is introduced and a brief account of his 
work is given. Raajaaditya might be the first to write about Mathematics in a local 
language, viz., Kannada. Other writers who followed in this wake are also mentioned. 
The paper brings out the need for projier study and critical editing of the several manus¬ 
cripts scattered throughout the country. 



SECTION OF STATISTICS 

President : Prof. A. K.. BHArrACHAEYYA 

Abstrcbcts 

THEORETICAL STATISTICS 

Distribution Theory 

1. Distribution of the Canonical Correlations 

A. George, Trivandrum 

Rotelluig introduced the concept of canonios) correlations to atudy the relation 
between two sets of random variables x ~ {x^ . Xq) and y - .yp)- He oons- 

trucls two linear functions « — a\f' and « — ac' and determmes a and c such that the 
correlation between u and »> is a maximum. This correlation is defined as the canonical 
correlation between tho two sets of random variables x and y. It is shown that the popu¬ 
lation canonical correlation 9 is given by the equation 

- St> S7‘ i/i « 0, 

Avhere »ud liia are the population covariance matrices respectively. 

In the case of a sample of size N, the sample canonical correlations are the roots of 

jraSi -SnSz*S'u\ -=-0 

where Si, S 3 and S^ are tlie matrices formed hy the sums of squares and products 
of the two sots of variables y and x. 

Several authors have studied the distribution of the canonical correlations. The 
present investigation is concerned mainly with the study of the distributions of canoni¬ 
cal correlations when one set of variables is held constant in relocated sampling. From 
this result the distribution for the general case is also derived. The basis for this study 
is the distribution of rectangular co-ordinates. Matrix methods are used throughout. 
Though the method is general, explicit expressions are obtained for particular cases 
only. 

2. On the Non-Central F Distribution in Its General Form 

M. Sankabak, Madras 

The non-central F distribution in its specialised form is the ratio of the non-eentxal 
chi square with/i d.f. (d.f. degrees offieedom) to an independent central ohi sqiuare 
with/a d.f. This Is the one usually met with in the literature md has been studied SUoug 
others by Fisher, Tang, Patnoik and Pearson and Hartley. Martin WetbuU seema to bo 
the first to give a uddffir cont^t to non-central F than is found in the literature, Wei'boB 
has defined the non-central .F to be the ratio of two Indt^endMit non-central hhi s^|ttarea 
weighted with the appropriate degrees of fireedoin- We shall call this roRo tl# rKgi- 
osntnd F in its geoeralbsd fi>rm and dsnoto it by F'^ Aooordipgiy FV stoilk ^ 
the non^osntrsl F in its spociatissd form, the prsssnt paper deals udth sckbo 
^,inatioiis to too ^ form, i.o. F^ with sj^sfelfal tihs 
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evaluation of the percentage points of the Fg' distribution for the probability levels usual¬ 
ly chosen in tests of significance. 

The first approximation is based on Patnaik’s x* approximation to x'®. According¬ 
ly — kF where k and the appropriate degrees of freedom for F are direcljy obtained 


from Patnaik’s i-osults. 


For the second approximation we write F'g 


/a/y \a 

r™ /i V / 


where »/ = f - ---—^ ^ with a simiiai- interpretation for By Aty’s result y and x 

V fi / 

are appioxiinatoly normal witli means, say, tui/ and nir and variances, say. and <f J 


respectively. Tf o ^ then, using fleary’s result, 


imix 




is approximately 


.V(0, 1). The adeciuacy ofthe.se two approximations is tested with the helj) of the 
exact tables of the ijrobability integral prepared by Weib\ill for selected degrees of 
freedom and non-centrality parameters. The conclusion reached is that both the 
approximations are eciually satisfafdory bnt the second is preferable to the first in 
that unlike tho first it does not involve extensive interpolation. Also a thiril approxi¬ 
mation based on the (Jram-rbalior srrie.‘< expansion to a distribution function is being 
investigated. 


;l. Momeuts of Poisson DistriljutioJi 

P. N. PuTTTANE, Bombay 

As all the cumnlants of a Poisson’s distribution are equal, central moments of 
Poisson distribution can be obtained from the relations between central moments and 
ciunulant'S. Areourrenco I’olation in a difference differential equation form between 
tho central momont.s gi^es the higher order moments if those of the lower orders are 
known. .An alternative method for deriving the central moments of the Poisson 
distribution without recmrience relation between the central moments or using »«iy 
differential equation, is discussed in this paper. Central moments of any oidtM’ can 
very easily l)e <lerivod directly. 

/■ 

In fact, rth central moment is given by, ^ S }i,f, m'-' 

r“ 

whore y—i ' y—‘i- • 1 C—1)1/ 

and Ant = -*6',(t- 1)* -f tO-A {<-2)*- .. -f {-!)<-«« j 

S ~ 0 , 1 , 2 , ., r; < 1 = 0 , 1 , 2 , .. «, 

The methods for the rapid calculations of A’s and JB’s are also derived. The first 
twelve central moments of the Poiason distribution are derived. 

Theory of Inference 

4. On the Bolative Efficiencies of BAN Estimates Based on Doubly Trun¬ 
cated and Censored Samples 

B. Baja Bao, Poona 

It is shown that the efficiency of BAN (best asymptotically nptitial) estimateB de¬ 
fined by Neyman which involve computation in terms of a doubly tmnoated or censored 
probability law is, in geoet-aJ, neoessMiljf lees than the effleianoy of BAN estimate* 
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baaed on the original (untrtinoated or uncensored) probability law and ftuther, that the 
efficiency increases i.e., the loss of information decreases, as a^xQ, where xq aod 

^ points of truncation, when the underlying probability distributimui 

are continuous, and distributed over the range « ^ x^b, where a and 6 are independent 
of the parametere to be estimated. 'rhis is established for estimates of a single parameter, 
and, also, for joint estimates of several parameters involved in a probability distribution. 
In the cose of a doubly censored distribution, it is shown that certain amount of infor¬ 
mation is lost duo to not knowing the number of missing observations separately for 
each tail . Thus our results indicate that in ajuy case of regular estimation, the use 
of a truncated or t*.enaorod probability distribution should always bo eMScompaiaied by 
an investigation into the loss of ollioioncy of estimates used. The corresponding results 
for a singly truncated or censored sample follow os a special case, by making 04 — 
or x"f^—^b. 

5. Multivariate Tests with Power Functions Free from Nuisance Para¬ 
meters 

S. K. CnATTERJBB, Calcutta 

If the power function of a test is completely free from nuisance parameters, we 
'ian get a more definite idea about the accuracy of the test. Stoin (1945) gave a two- 
sample tost of this type, for the general linear iiypothosis, based on indejjondent horao- 
soodaatic normal observations. Tn this paper, the problem of developing such a tetrt- 
for the mean vector of a multivariate normal distribution, is considered. The followup 
four cases are discussed: 

1) The S.D.’a aro knoum, but tlio correlation matrix is unknown. 

2 ) The correlation matrix is known, the variables are known to be homoscodastio, 
hut the value of the common S.D. is unknown. 

3) The correlation inotrix is known, but the S.D.’s (which are not necessarily 
equal) are unknown. 

4) The variance-covariance matrix is totally unlmown. 

It is shown that in case ( 1 ), a single-sample test, with the desired property exists. 
In case ( 2 ), a simple modification of the test for general linear hypothesis, given by 
Stein, servos the purpose. For the eases (3) and (4) new tests of the desired type are 
developed only for the bivariato normal distribution and the distributions of the 
statistics used are also deduced. 

fi. A Sequential Sampling Plan Based on Attributes for Testing the Mean 
of a Normal Distribution 

Ajtt Kitmab Bhattaoharji, Kharagpur 

In the present study, a sequential probability ratio test based on the proportion 
of items passing and failing to pass through a gauge of given dimension, has been proposed 
for testing the hypothesis Hol/x n‘) against one-sided alternatives £r(ju.>/t')> where y. 
is the unknown mean of a normal distribution with known variance. A suitable 
dimension for the gauge to be used has been determined. The relative effioiency 
of this tost procedure compared to the sequential probability rediio test based on. the 
measurement of the variable has been obtained. The feasibility of the use of ^ test 
procedure baaed on gauges in. aooeptonoe inspection of lota has been disousaed. 



i8 Proc. 46th Jnd. Sc. Oong. : Part III: Ahstra^is 

7. Sampling Properties of Goodness-of-fit Tests for Autoregressive 
Schemes 


K. C. Chanda, Bombay 

Sampling properties of Quenouille and Bartlctt-Diannnd tests foj- aiitoregres- 
sivo schemes, as rovoalod through the first two moments of tho tost criteria (X^'a with 
k d.f. whem k is tlie number of linear compounds on wliich X'-^’s are based) expressed in 
terms to order kjii, whore n is tho size of tho sample have been investigated. It has 
boon demonstrated that when the sample is not. too large, the (tontributions due t o tho 
terms involving kfn are nonsi<ti»rabiy largo, a fact which confirms tho empirical conclu¬ 
sions of Rao and Som. In Anew of the apparent loss of validity of teats thus entailed we 
hav^e suggested a modified test to be used when the sample size is small. 

Design & Analysis of Experiments 

8. On tlie Accuracy of CiuTcnt Approximate Variances of Treatment 
Differences in Randomised Block Dosigns with Missing Observations 

M. N. Da.s and G. A. Kulkarnt, New Delhi 

Accuiw.y of the approximate varianeos of treatment differeneos in Handomiwjd 
Block designs as obtained (I) from tho; effective number of replications (.suggested by 
Yates) and (ii) from tho exi.sting number of roplicat/inns, has boon examined by eoni- 
paring them with rho oorrospouding oxtiel variances. It /ipiM 3 nrs that tho v.ariance 
through Yates’ method gives in most of tlio oases an ovor-estimuto of the true, variance, 
while the other approximate varituico is always an undoi'-estimatc. The average ol‘ these 
two expressions gives a very close ap[»roximation to tho exact variance and is an im¬ 
provement over what was suggested by Taylor. 

9. Circular Designs 

M. N. Das, New Delhi 

If there be r treatments arranged over a circio in ascending order such that the last 
and the first treatments become consecutivo, then a circulai’ design ^vhich is an in¬ 
complete block design with r blocks ean be obtained by Inking all tho v sols of k consKi- 
cutivo tniatmonts in a given directirm as tlu) block content.s. Such designs can be ob 
tained for any value of v. Two-way elimination of hotorogouoity is also possible for 
such designs. As the designs, are most effective when k — 2, method of analysis has 
been worked out only for that oaso. Actually tho solution of the normal* equations of 
tho design when fc -- 2 can be obtained from : 

rn 

U (2W+1 


and 


Where m = or _ _ i 

2 2 


according as r is even or odd. 




where yj, and (2^ are the adjusted totals'of the two s-th treatments—one in the dock- 
wiso direction taid the other TOticlookwiso—-from the »-th treatment. If for certain 
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value of « the two treatment happen to be the earae, A'ig ie the adjusted total of that 
treatment alone. 

10. Latin Square with Orthogonal Partitioning 

P. N. Bhabgava, New Delhi 

It appears that orthogonal portions of Latin Squares may have some application 
for experimentation in various helds. Hence on investigation waa made to provide a 
method of analysis of an orthogonal portion of a Latin Square corresponding to a given 
orthogonal partitioning of Latin Square. In the present note an attempt has been made 
to provide a method of analysis of an orthogonal portion of a Latin Square contain- 
ing{r*—r) cells corresponding to the orthogonal partitioning into r and (r*—r) cells. 
This actually means analysing a Latin Square without the observations in r of tho cells 
such that they are distributed one in each row, column and containing a separate 
treatment. 


APPLIED STATISTICS 

Demography 

11, All Examination of Mortality Indexes 

S, E. Adkb, Poona 

The problem of comparing mortality experiences at two different times or places 
has given rise to a number of index numbers. A change in the total number of deaths 
may be due to a change either in the rote of mortality or in the number “exposed-to- 
risk” of death. It is therefore proposed that t.he ratio of the number of deaths in one 
situation to that in another situation be expressed as a product of two factors, one 
measuring the change in rate of mortality and the other that in tho ‘‘exposed-to^risk’’. 
Investigation into the ey8tem.s of weights employed, loads to tho already well known 
indexes viz. the Standardized Mortality Ratio an<l the Comparative Mortality Figure. 

Some now indexes to measure changes in the exposed-to-risk have been formu¬ 
lated. 

Problem of constructing indexes to compare mortality experiences when different 
rates of mortality exist at the same age has also been solved. An application of the 
above technique to comparison of sickness experience is pointed out. 


12. A Method for Correcting Eeported Ages and Marriage Duration 
Adopted in Village Mukhmelpur 

S. N. Aoarwala, Delhi 

Ages in India cue either imder - or over-reported or have digit preferenoea. These 
biases are removed by smoothing ages, either by applying a mathematical formula, 
or by putting single year age data in certain age groups. However, the method whioh 
we have adopted is entirely different. At the time of village surveys we oolleoted two 
direct statements on present age for each ever-married couple, as also some additioual 
information with the help of which three indirect estimates of present age cerdd he 
constructed. Also, we collected two direct statements on the meniage duration, one 
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each from the husband and the wife, and some additional information which gave us 
four indirect estimates of the marriage duration. By taking the mode or the mean of 
the six estimates of the marriage duration we obtained on estimate, which when 
matched with tlio actual record of marriage duration ko])t in the villagd^ showed that 
in 70 per cent oases the marriage duration was correctly estimated within a margin 
of two years. Also, when tho marriage duration did not exceed ton years, it could 
always bo estimated, by our method, within one year of the “actual”. The present age 
was obtained by adding to the actual or tho estimated marriage duration, tho reported 
ago at marriage. The present age, thus obtained, had a digit preference of only 12.8 
per cent, when calcvilated by Myers clomontnry method. This is very creditable by 
Indian standard. 

13. A Study on the Regional Distribution of Population according to Eco¬ 
nomic Status 

Ashutosh Ghosh IMajumdah, Calcutta 

Census of India (1951) ju-ovides di.strict-wiso jiopulation figures according to oco- 
uomiu status viz., (1) self-supporting persons (ss); (2) earning dependents (o.d.); (.1) non- 
oaraing dependents (n.e.d.). In thi.s pnjicr, an attempt has been mado to study in 
detail tho regional distribution of pojiulation with indorence to economic status. The 
analysis is entirely based on census data. As tho census was taken in 1951, tho 
districts referred here are those which existed in 1951. For the present purpose, 
Manipur, Tripura, A & N Islands, Kutch, Coorg, Ajmer, Bilaspur, Delhi, and Chundan- 
nagore have been treated as ‘districts', .fatnmu and Kashmir and L & M Islands havt> 
been excluded from tho present study. India has been divided into six population zones 
(or regions). Distribution of districts according to the poroontago of s.s., o.d. and 
n.e.d. males and females for each of the six population zones have been found out. 
For each population zone, average percentage of s.s. males per district has Iwen 
worked out. The difference between the highest and the lowest percentage figures 
i.e. tho range of variation in each population zone has also been calculntod. .A.verages 
and ranges for five other categories have also been found out, 

14. On Estimation of Rates from Large Scale Sample Surveys 

K. C. Seal, New Delhi. 

In many large scale sample surveys lasting for a consiflerable period of time, in¬ 
formations on various types of characteristics are collected by interviewing different 
sets of households at different periotis of the survey and by employing a suitable refer¬ 
ence period which may bo quite long in some ca.so3. Sometimes due to inadequate 
sample size taken in any round of the survey, data are also pooled for several conse¬ 
cutive roimds to arrive at a reasonably good estimate of a certain characteristic. Any 
oharacteristics of the population, such ns the per capita income or expenditure, the o.sti- 
mated birth or death rate or tho rate of natural increase or of migration ©to. depend 
not only on the total number of births, deaths, income, etc. occurring during the 
period of the survey but also depend on a valid estimate of tho ave'^o.g© size of tho popu¬ 
lation surveyed during tho entire period for whom the desired oharacteristics are to be 
studied. This paper indicates how to derive the averoge size of population during the 
entire period of survey to which tho total frequency of tho desired characteristics 
ooourring during the entire period may be related. The most representative point of 
time at which the estimated rate is likely to be applicable is also discussed. 



Section II: Statictiec 


21 


Economic Statistics and Quality Control 

15. A Statistical Analysis of the Cost of Cultivation and Yield of Cotton 
in Coimbatore District 

C. S. Raman, Madras. 

A pilot-suiAoy WH8 conducted recently, selecting fifty villages in Coimbatore Dis< 
triot by the technique of simple random sampling, to study the marketing structure of 
cotton which happens to be the most important commercial crop in the district. The 
report on the survey appears in a different paper. In this paper an attempt is made 
to analyse the cost sti-ucture so as to bring out its relationship with the yield of cotton, 
and certain measures to step up the total output of cotton in the district have been sug¬ 
gested. 

16. Control Limits for Mean of Gamma Typo Population 

S. B. Chaudhtjri, Calcutta 

For small sample size, as is genornlly the case, in industrial problems, tlie caloula- 
tiou of control limits on ,3a rides on the basis of normal distribution is erroneous. In 
case, the distribution of the sample statistic is known, probabilistic limits are definitely 
bettor than !ia limits which are often used as a method of action. 

In this paper upper and lower G % control limits have been calculated for the mean 
of Gamma Typo population for various values of p, the parameter in the population 
distribution and of «, the sample size. 

Psychometry 

17. Reliability Coefficient as a Measure of Adequacy in Behaviour Model 

P. K. Bose, Calcutta 

By macro-analysis of test scores we got a typical behaviour model for a particular 
test j in the form 


m 

Zj £ ojf^f bj JSj 
r»i 

The reliability ooefHcient may Tjo obtained from eucb a model aa 

m 




as 21 -f- 

r-\ 


By micro-analysis of item scores for the same tost we can get another value of tho reliabi¬ 
lity coeffloiont as 

rjjti) and can bo used for testing tho adequacy of tho behaviour model. 

18. Equivalence Curve Method of Equating Scores in Two Forms of a 
Test given to Two Different Groups. 

B. Das Gupta, Calcutta 

The problem of equating scores in two fonns of a test X & Y given to two difikrent 
groups was tackled by several auth<»«. The method in all the ocMes is to apply a third 
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test Z to both the groups and to estimate the means ond standard deviations of tests 
X & F for the combined group. This estimation is based on a number of assumptions 
about the score distribution of X & F and tiie regressions of X on F and of F on Z. 
which may not be aatished in actual cases. In this paper an alternative method is 
suggested adapting the equivalence curve method of scaling ns proposed by Bose and 
('haudhury (1955) with necessary modifioatinns. 


Miscellaneous 

10. Madras State Election.^ (1957)—Au Analysis 

K. R. Rajagopalan, Madras 

The paper jiresonts Iho results of the Inst General Elections in the Madras State — 
both for the Assembly and for the Parliament. Tho number of seats contoBtod, won 
and lost, votes secured etc., are all atialysed. 'I'he number of votes secured by a can¬ 
didate is considered in tho form of three averages—the general average, the “success 
average' and the ‘failure average’. Based on these, the organizational strength of the 
party or the individual sfrongtlis of its memljers is indicated. Analysis is also pro 
sented on tho percentage of ‘outright’ wins and wins by ‘split of votes’ for tho various 
parties. Other aspects such a.s --Single and Doublo-meinber t.'onstilnencies. Women 
Candidates, Losing Dejmsits oti*.. are idso brought out. 


20. Seasonal Variations in the Mortalities of the Insect (hdex Fatigana 
Weid Exposed to DDT 

N. K. Chakravarti, Kanpur 

Variations in (he mortality of tho insect Culex Fatigans Weid when exposed t o DDT 
have been studied by Ranganaihan and Koshi with the lielp of data collected every 
fortnight in tho Defence Research Laboratory (Stores), Kanjiur begiiming September, 
1949. The statistical analysis of the data is jnosented in tho present paper. It 
appears from the analysis that over and above the significant influence of humidity and 
the influence, though not signifleant, of temperature on mortalities, there is a marked 
seasonal pattern exhibited by tho mortalities. 

21. Variations in the Distribution of Susceptibilities of a Population 

N. K. Chakravarti, Kanpur. 

It is well known that the distribution of susceptibilities of a population of insects 
and animals to a drug or poison changes from day to day oven in the same laboratory. 
However, no attempt appears to have been made so far to obtain an explanation of the 
nature of those variations. The author has, in another paper, shown that thcffle varia¬ 
tions appear to be seasonal, even after corrections for changes in temperature and 
humidity; and that tho LD-50 and tho elope of tho doso-response relationship increase 
or decrease together. A theory is enunciated in the present paper that there is a maximal 
dose at which every individual of a population succumbs. An analysis of the data 
presented in the author’s other paper shows this theory to bo plausible. 
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THEORETICAL 

1. Resistance of a (Circular Cylinder due to a l^air of Vortices Moving 
Syminotrioally 


Kumabi Duboa Roy, Calcutta 

ill (lo-tiitii proMoni when u /'yluidec i». introduced iii a iniifonn sti-oaiu the vorticod 
lire gonortitod Hymniotrioally and finally they move down aatiafying tho phenomena 
of Kanuiin-vortox street. 

In this problem h ririiuhu' cvlmder of radius c is introduced with its contm at 
origin ill .1 iniiforni stream V along A" avis .nid is aitendi'd by a pair of vortiet».s 

/v and -/v at and Z„. 

Here the rcsistniioe exfa'rienncd by the cylinder is (lalculatod when the pair of vortices 
move ayminotrieally. 


2. On the Question of Introducing Sphericity Considerations to the 
Pro}»leiu.s of Radiative Transfer in Stellar Atmospheres. 

K. K. Sen, Chandernagore 

'Hie problem of applying tlie correction for the spherically symmetrical nature 
of tho stellar atmo.sphero over the jilunc parallel one in the case of radiative transfer 
is discits.so<i in tho paper. 


3. Asymptotic value of Optical thickness of a Spherically Symiuetric 
Stellar Atmosphere in the non-consem^ative case in the Second Approxi¬ 
mation 


K. K. Sen, Chandernagore 

The asymptotic value of optical thickiiesa of a spherically symmetric stellar 
atmosphere has been calculated in the second approximation for non-conservative 
isotropic scattering. The method of solution of intogro-differcntial equation of transfer 
due to Chandrasekhar, in which the integrals liave been replaced by the corresponding 
Gaussian sums, has been used. The second approximation vidues of the optical 
thickness are found to modify the values of optical thiokneas obtained pretdously by 
the author in the first approximation. 
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4. Charge Exchange Cross Sections of Argon Ions in Hydrogen Molecule 

S. B. Kabmohapatro, Calcutta 

Charge Exchange cross sections of low energy argon ions in hydrogen are calculated 
by the semi-quantum mechanical impact parameter method, improved with a better 
approximation of the wave functions. Cross suction curves for the reactions in the 
different states aie compared with t.he experimental curve so that the part of each 
of the different reactions in the experiment may, approximately, be evaluated. 

5. On the Analytic Relationships between Potential Energy and Inter- 
nnclear Distance of Diatomic Molecules 

B. B. Laud, Poona 

The relative advantages and disadvantages of several functions relating the 
potential energy and the <h8tance between two bonded atoms has been discussed. 
The fimction 


V l)e [ 1 ~exp { ~n (Ai?)-/2/i)J 

recently deri\e<l by Lippincott froni a simple quantum mechanical model through 
the use of j3ertnrbe<l dt'lla functions b(i.s Ix'cix examined in detad. Dissociation 
f'nergies and unharmoniuity con.staids have boon calculated using the above iunction 
as well as Moise function. Though no agruoment i.s obtainuil in either case with the 
experimental values, it is found that the differences between the eicperimental and 
calculated values are considerably narrowed down in the case of Lippincott’s relation. 
Tfiis fmd otlier considerations show that it is a Ixitler ariproximation to the true 
potential energy curve. 

Do values calculated using the empirical relation for the parameter n suggested 
by Lippincott, how'over, gives results which are widely in en-or. indicating that the 
relation is quite inarlequate an<l hence caimot be used in predicting or correlating 
bond properties of moleoules. It is suggested tiiat v bt^ defined in terms of electro¬ 
negativities. 

6. Bound States in Quantum Electrodynamics 

T. C. Boy, Jadavpur 

Exact e<|uations of bound states are obtained and a method is proposed for solving 
such equation-s which differ from the usual Tamm-Dancoff method. Here the Coulomb 
field is first separated and forms the glue field for binding, whereas the transverse 
electromagnetic field is used os a perturbation for corrections like Lamb effect. The 
method seems to have an advantage that it can treat problems including both free 
and boxmd states. As an example is considered the case of Bhabha-type scattering 
in which the final state is a positroninm and a light quantum. 

7. Solution of the Dirac Equation for Electromagnetic Potentials 

N. C. Rastogi and Vachaspati, Lucknow 

Following a work of Eliezer (1958), the Dirac equation for an electron interacting 
with an electromagnetic field has been solved for electromagnetic potentials. Only 
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throe of the four equations are independent. Explicit expressions for the potentials 
are obtained in terms of the electron wave function, its derivatives and a linear oombi» 
nation of the potentials. 

8. Non-linear Quantum Mechanics and Riemannian Geometry in CJompIex 
Spaces 


Vachaspati, Lucknow 

'I’he author has previously attempted a generalization of the Hilbert eqjaee of 
quantum mechanics in analogy with the development of the general relativity theory 
from the theory of special relativity. The space considered there was of finite 
dimea.sions. A generalization is now made to infinite dimensional space in which 
the elements arc labelled by a continuous parameter. It is shown that the use of 
integrtds in the transformation theory has to be given up. In its place we have to 
use functionals w’hich I'cfer not to a single point at a time, but to all the points of space 
at once. Tliese functionals are known when we know all the possiWe derivatives of 
the function involved at a given point. A tensor calculus can bo devoloi>ed regarding 
thoao derivatives a.s iridc|Kmdent variables. Apart from the i>ossib)e application of 
this formalism to the con.struction of allfninfb'e forms of quantum mechanics, it is 
hopetl that this work will provide at lea-st a first step towards tlie constraction of 
Biemannian geometry in functional space. 


9. Solution of Cauchy’s Problem fitr the Wave Equation 

S. C. Malviya, Lucknow 

.\ method given l)y Copson (19aU} has been generalized to obtain a solution ot 
Cauchy’s jiroblom for the meson type wave equal ions in any odil munijor of spatial 
dimensions. The method does not involve the hs<» of any device for evaluating the 
divergent integrals. 

10. ‘The Theory of Pressure Ionisation and its Ap]>iication to the Plane¬ 
tary Interiors’ 

V. S. Mathue and D. S. Kothabi, Delhi 

The original ‘Pressure Ionisation’ formula has been modified by taking account 
of ‘exchange interactions’ in the electrons, and flic effect of this modification on the 
maas-radius relationship of ‘cold’ configurations is investigated. The results of 
calculation, on alternative assumptions regarding the planetary compositon, support 
Ramsey’s viewpoint that the ‘cores’ of Earth and Venus are composed, not of Iron, 
b^t of ionised (degenerate) matter—the mean atomic weight of elements constituting 
^e whole planet being about 80. The pressure 1.4 x 10^2 dynes/cmt at the boundary 
of the Eairth’s core is, according to Bamsey, interpreted to be the pressure at which 
‘Olivine’ (the material supposed to constitute the Earth and other ‘terrestricaJ’ planets) 
undergoes a trsauition from ‘molecular’ to ‘metalUo’ phase; in other words it has been 
assumed that beyond this preesure matter begins to bo ionised on auoount of hii^ 
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pressures. A oedoulation of the masses and radii of the cores of Earth and Venus 
has been made on this hypothesis and tlia oaloulated values are found to be in sotisfaotory 
agreement with those computed by Bullon. 


Nuclear Theory & Experiment 

11. Polarisation due to Anomalous Magnetic Moment of Nucleons 

D. Basu and S. Sabkar, Calcutta 

Introducing an invariant interaction of the form iu the Dirac equation 

we have calculated the expression For the polarisation of the scattered particles in 
relativistic Born approximation. The result agree.s with Wolfostoin’s expression if 
we put the energy E = m (mass), 

12. Proton-Nucleus Scattering at 96 Mev. 

D. Basu and A. Ghosh, Calcutta, 

For the study of proton-nucleus scattering at 96 Mov, wo choose a ]jotojitittl, 

the nuclear piirt of which has the form (F -f-tlF) j fl t-r/''” ” J, R and a are 

lurown a-s the halfway radius and the tliffuseness parameter re-spectivoly. R is expressed 
as i? = ro A*/.« X cm, V and TF ai-e the parameters that determine the strength 

of the nuclear potential. In fuldition to the nuclear potential, we have the Coulomb 
potential similar to that of uniformly charged sphere. In this we have calculated the 
cross section for the proton-nucleus scattering at 96 Mov. in the Born approximation 
with the above potential and compared the same with experimental results. The 
idea is to see how well .such a v'elocity independent and central potential can explain 
the angular variation of the scattering cross section at high onorgies. To obtain the 
best fit with observational results, we have varied tbe parameters. It is found that 
because of the imposition of a nuclear boundary at R, fluctuating terms of the form 
cos KR and sin KR occur in tlie scattering amplitudes. The positions of the maxima 
and minima are determined by r„, the influence of other parameters is very little. 
For the cose of silver, the following i>arameters give the nearest approach to the 
experimental curve. F — 1.9 Mev, fV ~ — 28.6 *Mev, a — 0.6 x lO-is cm, rg - 
1.33 X 10-i» cm. It must be borne in mind that the validity of Bom approxima¬ 
tion is not very good. 

13. Electron Capture by Protons passing through Hydrogen 

N. C. SiL, Calcutta 

A variational method valid for both low and high incident proton onegies is applied 
to the problem of electron capture by protons from the ground state ttf hydrogen atoms. 
Because of the heavy mass of a proton compared with that of an electron the collision 
process is treated as a simplified one body problem, viz., that of an electron in the 
Coulomb fields of two protons. The calculation is mode in the coordinate system 
in which the centre of mass of the two protons is at rest while the protons move with 
imiform velocities—equal in magnitude but opposite in direction—^in straight lines; 
the effect of the proton-proton interaction is completely neglected. Initially the 
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olectron is attoAhod to one of the protons in its ground stato. Duo to the perturbation 
of tlio second proton the original state of the electron undergoes modificatioii; the 
time rate of change of the wave function representing the stato of the electron is given 
by the time dependent Sclu'ddinger equation with a Hamiltonian appropriate to the 
situation. In the variation integral, the stationary. value of wliich yeilds the time 
depeiident Schrddinger equation we substitute for the actual electron wave function, 
a trial wave fiinotion which is a linear combination of the two ground state wave 
functions around the two protons, the coefficients being free as functions of time. We 
perform the space integration in the variation integral, and then, msiking stationary 
the resulting time integral, wo obtain the differential equations to determine the 
capture probability. The capt^iro cross section is next calculated in the tuiual way. 

Tlie numerical results of our calculations for the capture cross sections at low 
incident proton energies agree closely with those of Dalgamo and Yadav (1053). With 
suitable assumptions our approximation may bo easily reduced to the' approximation 
of Brinkman and Kramers (1930) or to the approximation of Jackson and Schiff (1953). 
The lack of orthogonality of the initial and final state wave functions in capture 
problems raises serious doubt as to the validity of the ordinary perturbation calculations 
for these oases ; our treatment is free from this objection. 

14. Renormalization for N-N Interaction 

A. N. Mitra and R. P. Saxbna, Aligarh 

The niicleon-antinucloon interaction which differs from the corresponding N—N' 
interaction in mspoct of the annihilation term has been studied in the framework of 
the new Tamm-Dancoff formalism. The annihilation term, even in the lowest order, 
gives rise to renormalization effects similar to those encountered in ir-p scattering 
in the S- and p- states of T = J. This has been carried out completely for the N —N 
interaction. It has been found that unlike the case of v-p scattering where two 
different renormalized coupling constants appear, the present problem leads to a 
unique value for this parameter. This feature of N—N interaction makes the renor¬ 
malization programme more oonsistent than is the case with v-p scattering. 

15. Non-local Reaction Matrix in the Shell Model 

Manoj Kanti Banerjbk, Calcutta 

. An explicit form for the non-local reaction matrix has been obtained under eeveral 
simplifying assumptions. This heu been parametrised by a quantity called the 
correlation length. The reaction matrix has been used to obtain the separation of 
the center of mass of the excited levels of Ca<® with respect to the ground state. An 
agreoment with the experimental value is obtained for a correlation length of I0~>* cm. 
The hard core contributes about 36% and the non-local part about 20% of that due 
to the smooth attractive potential to the total excitation. 

10. On the Fowaation of Gaps in Nuplear Emulsion Tracks 

Yqo Pbakasb and A. P. Shabma, AUp^rh 

> . . 

Total gap leilgth or mean gap length has been used reotetfy as one of the pOitfuaeuiam ‘ 
for the identification of particles leaving their tiaoiw in tax emnlsioii 
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latioii of liny relation concerning tho gap involves the assumption of a probability 
(P) that any gi ain will be sufficiently affected by the passage of an ionizing particle to 
initiate tho de%'otopinont. The authors have calculated the value of this probability 
by cofisiileriug tho variation in sensit ivity, size, etc, Tho calculated form of probability 
has been compared with tho forms assumed by other authors. This form of the 
probability has been taken os a basis for finding a relation connecting the gap length 
with the number of gaps. 


17. On the Exact Solution of Transport Equation for Neutron Diffusion : 

^-Function Plano Source 

Santi Ranjan Das Gupta, Calcutta 

Wo are applj'^ing Wienor-Hoj)f (ochiuquc to obutain an exact, explicit solution 
of tho transjjorl equation governing tho passage of mono-energetic neutrons diffusing 
isotropically through a |>lane-parallel slab of non-capturing meditim containing a 
unit delta function plane source of noirtrons at tho middle of tho slab. With the help 
of the allornative form of ff(s) (which gives tho law of Limb-darkening in tho case of 
isotropic grey scattering of radiation in tho outer layers of a star) as dudeoed by the 
author, it has boon possible to obtain tho emergent neutron distribution I {0,1*) in 
a aiinplo form as given by (I* is the cosine of tho angle of emergence) 

/ (n,fi) = (v'372) H (/*) ^ iH (M) r (f*) - ^3 C (ft) H (fi) ~ ((*) exp {-h!P)!p 

where C(h) is a function of tho half do]>th 6 of the slab and is easily determined by the 
standard method of numerical integration. 

00 

^ (/*) = I |cos ft/y -f- (P-jy) sin b/y^iiyl{y'^ + P'^) 

0 

[ H (iy) -h H {-iy) ] is a smooth curve having the value 2 at the origin and rising 
uniformly to tho fixed value 2 (1.07894) at infinity. Since b is sufficiently large the 
error in replacing [ H (iy) + H (-iy) ] by the constant valuo 2 (1.07894) for the evalua¬ 
tion of the last integral will be quite small and in that case 

r (/i) = 2 (1.07894) . exp i-bl/JL)l/x 

When 6 tends to infinity 

f (0,p)-^{V3/2)H(p). 

18. Exchange Effects in Stripping Reactions 

M. A. Nagakajan, Calcutta. 

The effect of the antisymmetrization of the projectile with respect to the A particles 
of the target has been considered in some detail in, a stripping (or piok-ttp) reaction. 
The stripping arapUtudo is shown to consist of two oontributioilB, namely, the direct 
(or Butler) stripping amplitude and the exchange (or the heavy particle) stripping 
term. The expiession for the cross section will contain, in addition to these two terms, 
tlio interference term between these tw'o amplitudes. Calculations of the angular dis¬ 
tributions for the reactions Ben {d, p) Bei®, Be* («, n) Ct*. 0»* ((^ p) and F*« {d, p) 
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p 2 o vrer6 made and these were seen to agree very well with the experimental angular 
distribution curves in these reactions. The calculations also seem to establish that 
ill reactions where the direct and exchange amplitudes are comparable in a range of 
scattering angles, the interference term plays a decisive part in determining the nature 
of angular distribution. 


19. Stability of Nuclear Octupole Deformation 

Parksh Mukuebjbe and Ila Dtttt, Calcutta 

The Hamiltonian of a single particle moving in a pear shaped potential as proposed 
by Lee and Inglia, has been discuasoil. In order to investigate the oflfoct of spin-orbit 
eouiiling in u field of octupole deformation, a simpler radial form has been suggested. 
.■V Nilsson ropresentalion is chosen and the eigenvalues are caleulated by exact diago- 
nalisntion. 


20. Nuclear Deforniationa iu the Excited States 

Ila Dittt and Paresh Mukherjeb, Calcutta 

The moment of inertia of the rotational bamls in the upper vibrational states of 
some heavily doformerl nuclei are found to difTer markedly from that of the ground 
state band. This may be duo to n difforeiipo in the configuration of nucleons or to a 
chango in the deformation of tho nucleus. In order to investigate the cause of this 
deviation tlio equilibrium deformation of some nuclei in tho ground states as well as in 
the excited states have been calculated in the individual particle model of Nilsson. It 
is found that the deformation remains practically unaltered. Using Nilsson’s eigen¬ 
functions the eloctrio dipole transition probabilities have also been calculated and it 
has been found t.liat in most of the cases tho retardation is maximum when the deforma- 
t.mn of the excited state coincides with that of the ground state. 


21. The Pure Configuration and the Energy-levels of Oaij 

B. Dutta-roy, Calcutta, 

The spin assignments of the energy-levels in belonging to the configura¬ 
tion, are discussed. Without admitting configuration mixing, it is investigated, how 
far the level separations of Ca*^ can bo reprcKiuewl by employing (a) Serber-exchange 
central, (b) Serber-oentral with odd-state central force as well, (c) Sorber-oentral with 
odd-state tensor force, (d) Serber-central with odd-state central and tensor forces. 
Gaussian radial dependence of the potential has been used though some calculations 
have also been made with the Yukawa potential. It is concluded that an agreement 
with the observed level scheme for Ca*^ (as adopted by us), is not possible within the 
pure configuration and the potentials mentioned above (with reasonable wmge 
and odd-state force mixture). Moreover, it is argued, that even if one can, tf nd a 
potential, that , reproduces the levels of Ca*3 with a pure /yjg configuration, it will - 
not be possible to obtain the leavels of pa<», envisaged as being due to a pure 
configuration,' 
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22. Oil the Angular Co-relation of tlie two Gannna Cascades in 

Brat Pal Binuh, Aligarh 

Gamma-gainina angular correlation of two cascades of 665Kev.-55lt6v. and 440 
Kov.-55Kov. has been studied in Rh^oa using two scintillation spectrometers in coinci¬ 
dence. The resolution of coincidence circuit is 2 X 10-t Sec. The oo-relation functions 
thus obtained are as follows : 

For 655 & 55 Kov. cascades: 

W(0) = 1-0.152±0.011 P., (Cos 0)-O.O42rhO.O17 P,(Co8 0) 

For 440 & 65 Kev. cascade 

TF(0) = 1-f 0.049^:0.013 P, (Cos 0) 0.016^0.017 P4(Cos0) 

Tlio spins of the levels 650 Kev.. 538 Kov., 9.5 Kov. has been discussed in the liglit 
of these directional co-relation results. 

23. Fermi gas model and rotational States 

K. Kumar, Bombay 

If a constraint of net angular momentum is applied to a Fermi gas certain terms 
appear in the corresponding energy expression which depend on this total angular 
momentum. The nvost important of these can be interpreted as rotational energies. 
Applications to the case of nuclei, in particular* to the explanation of tho moment of 
inertia anomaly, will be discussed. 

24. A Note on W. K. B. Approximation in the Theory of Alpha Dis¬ 
integration 


Manujbndra Lal Chaudhury, Dhanbad. 

The total wave function for o-particle needs inclusion of the term e—M/2 to 
aocoimt for the exhaustion of the source. Hit herto the consequence of this on the wave- 
equations for special function has not been considered which is not justified. 

In the following we shall take into account the change in wave equations from 
above considerations and find superior forms of solutions from W.K.B. approximation. 
With these solutions and following a more or less usual procedure, a formula for disinte¬ 
gration constant \ has been obtained which is different from the conventional one in 
the ooeflRcient and is in somewhat better agreement with experiment. 


25. On the Isotropic Hyperfine Interaction in Paramagnetic Resonance 
Spectrum 

A. Mukhbrji and T. P. Das, Calcutta. 

Attempts have been made in explaining the isotropic part of the hyperfine structure 
observed in paramagnetic resonance spectrum. In a paramagnetic ion, the ex¬ 
change interactions of the unpaired electrons exist only with the electrons with their 

spins parallel to the total spin angular monmitum S of the ioA, This produces slightly 
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different spatial depondenoe of the wave function for a particular orbital state as the spin 

is parallel or antiparallel to S. So each pair of .y-eleotions in the ion have finite spin 
density at the nucleus, which produces the isotropic h.f. splitting through the Fermi- 
type interaction. In this article the problem has been treated by the variation method 
taking detrminantal wave function for the ion 

26. Approximations in Brueokner Theory 

tSuPROKASH Mukherjbe, Calcutta 

In this paper the possibility of approximating the G-matrix of Brueekner is discussed 
and a particular approximation is tested by calculating the volume energy of a large 
system. 


27. The Use of 6810 (R.C.A.) in y-ray Spectroscopy 

A. P. Patbo, Calcutta 

The use of 6810 has boon domostratod for 7-ray sjwctroscopy work without the use 
of linear amplifiers. Tho linearity has boon tested and tho maximum output voltage 
was found to be ~ 80 volts. 

28. Use of Lil(Eu) as a Sointallation Detector for Intermediate Energy 
Neutrons 

G. K. Mehta and B. Basu, Calcutta 

I’he scintillation response of Lil crystals to neutrons is studied. The best energy 
resolution with enriched phosphor for products of Li®(«, a)H® reaction, obtained is 
10%. The value of (neutrons pulse height/gamma ray pulse height) ratio is found to 
be 0.67. For comparisons measurements are also taken with Lil (Eu) unenriched phos¬ 
phor and Lil(Tl) phosphor. The energy resolutions obtained with those are 15% 

and 18% i-espectively and njp ratios are 0.87 and 0.82 respectively. Tho decay time of 
Lil(Eu) phosphor is found to bo 2fi seci. 

29. Level Scheme of P,* * * 

A. K. Sbnohpta, J. Lahzbi, P. N. Mukherjbe and 
R. Bhattaohabyta, Calcutta 

Level scheme of (from the decay of haa been studied. The 7-spee- 

trum, ;9-Rpeotrum have been studied and angular correlation measurement is proceed¬ 
ing. Relative branching of the /fit’s has also been established. 


30. 


Measurement of Photoelectric Cross Section of Lead for 0obalt>60 
Photons 

A. M. Ghosh, Calcutta 


Although photoelectric cross-section of elements have been inv^igated by seveirad 
workers^ as yet there is no generally applicable method which yields its value with 
reasonable accuracy.'' The spirarieal symmetry naethod has been applied to investigate 
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the possibility of developing a new method for this purpose. In this method the efTeot 
of scattering has been oliminatod by making the experimental arrangement spherically 
symmetrical. A cobalt-60 source is placed at the conti’e of lead spheres of variable 
thickness and the intensity of the transmitted gamma rays is meaAired by a G.M. 
counter. Contribution of pair production to the total absorption cross-section is sub- 
tratitod out by using the experimentally established semi-empirioal formula for the 
former cross section. Elfect of multiple scattering has been taken into consideration 
by using a coiTection fonnula, wliich has been developed for this type of experiments. 
Effect of Compton degeneracy on the detecjtor efficiency has boon taken into accotmt 
by using water scatteror, the photoelectric iTOss-section fot which is negligible. The 
experimental value shows r<>asonuble agreement with the thooretionl values. Arrange¬ 
ments For improving tlm accuracy of the method is discussod. 


31. Decay of Butheniuiu—105 

Hakihak and Babulal Sakaf, Bombay 

Tho 4.0 hour activity of Ituthenium uasociatcil with tho isotope ;iiid produc¬ 

ed by slow neutron irradiation of Jluthomum, has been studied by a Sidiitillation Spec¬ 
trometer. It has been fomid to tunit ganiinti rays of energies70, 160, ~170, 260. 
310, 380, 460, 6.50, 72.5, 860 and 050 kev. Beta-gamma and gamma-gamma coinci¬ 
dences have been stutliod to establish the level scheme of Hhios luiclous. 

32. Measurement of Thermal Neutron Cross-section for the Production 
of Isomers 


M. L. Sehgal and H. S. Hans, Aligarh 

Thermal neut ron activation emss*.sections tor I ho production of isomers have been 
measurcil for u number of cases by making ii radiation near tho core of the swimming 
jiool reactor at Tromhay. Ainu" was taken as a standard substance with oth 68 
boi'iis. Jn each case tlu* percentage ol resonance iiculi'oiis lias been taken into account 
by measuring the ca<lmiuiu ratio. iSointillution technique has been employed for thi 
measurements of the cross-sections. A well type of Nal{Tl) crystal mounted on n 
6292 Du-mount photo-multiplier tube was used as a detector. Jn every case, the half- 
life curve was drawn to make sure that tho isomer under consideration lias boon produced. 

The cross-sections measured are (J) Bai'>« {n,y} a 9.9d:2.0 millibarns. 

(2) Dyiot (n, y) Dyn*6w (Tj = 1.28 minutes), a =2019^269 bams. (3) Get* (n,y) 
Gotaw (Tj = 49.8 secs), a — 13.3 ± 2.5 millibarns. (4) Geto (n,y) Gettw (Tj = 1.06 
Minutes), a -= 267 ± 40 millibarns. (6) Rb*-' (a, 7) Rbs^*”* (Tj = 1.7 minutes), a — 11.3 
± 2,5 millibarns. (6) Sbii«i (n,y) iSbJtaiM (Xj = 4.3 minutes), <r = 1.6 ± 0.5 bams. 
(7) Sets (tt, y) Seti>»» (Ti = 3.5 minutes), er = 70 ± 12 millibarns. (8) Seta (n, V) Settw 
o = 11.8±3 barns. 


33. On the Study of AtP*® with Scintillation Spectrometers 

R. K. Gupta, S. Jha and M. Nabayan Bao, Bombay 

The electron capture decay energy of Au*»® haa been determined from the ratio of 
the probabilities of the L electron capture and the K eleotron capture, measured in a 
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coincidence aointillation spectrometer. The value of PjiIPk been found to be 
6.9 Q g, from which the total decay energy comes out to be 223 J Kev. By study¬ 
ing the spectrum with Aui'JS aourco placed between two bare Nal crystals, it has been 
shown that there is a considerable transition to the ground state of Pt^os. 


34. On the Decay of Promethium^*® and Promethium*®* 

S. Jha and B. M. SiNonu, Bombay 

Beta ray spectrometer and scintillation spectrometer studies of Pm!**!! and Pmisi 
milked in an ion exchange column from pile-irradiated neodymium are described. A 
gamma ray of 1500 Kov. energy attributed to Pra'^i has boon shown to be non-exis¬ 
tent. The end point of the beta spectrum from Pmii'J has been found to be 1025 Kov. 
A gamma ray of 300 Kov. has been found to follow the beta decay. 


35. On the Detection of the Circular Polarization of Gamma Rays 
S. Jha, G. B. Yodh and P. Ammieajh, Bombay 

Methods of detecting the circular polarization of gamma rays by Compton scatter¬ 
ing from oriented electrons are described. The results of the the studies of the circular 
polarization of the external bromsatrahlung of the beta rays from TmiTO and P®- 
are given. The special teolmique employed and the results obtained for the study of 
the circular polarization of the inner broinsstrahluug associated with the electron cap¬ 
ture decays are described. 


36. On the Gamma Rays from Xenon’®® 

H. G. Devabb, S. Jha and B. K. Madan, Bombay 

The gamma spectrum of Xenon'®® has boon studied in a scintillation spectrometer'. 
Gamma rays of energy 80 Kov, 160 Kev. 300 Kev. and 380 Kov. have been observed, 
the relative intensities being 100 : 1 : 0.02 : 0.01. The log ft values of the three beta 
branches are estimated. A decay scheme is given. The results agree with the previous 
study of the decay of Bat®®. 


37. Nuclear Lifetime Measurements in Millimicrosecond Range 
S. K. Bhattaohkejkb and Baldbv Sahai, Bombay 

Knowledge of lifotimoa of exoited nuclear states being intimately connected with 
spin change is very important for assignment of multipole orders to the radiation emitted 
in nuclear transitions. A ooinoidence aointillation spectrometer of the fast-slow 
type with a i-esolviag time — 2,3 millimicroscoond has been employed for the measure¬ 
ment of lifetimes of some nuclear excited states. Lifetime of the first excited state of 
Cs'®® as reached by electron capture decay of Ba's® has been measured by taking 
delayed ooineidenoe curves. Some other measurements, for example, those of the first 
exoited states of Sm'®*, and Gd'®* will also be reported. 

6 ■ ^ ' 
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38. A Comparative Study on Low Level and Conventional Counting Tech¬ 
niques in a Tracer Investigation 

Fazle Hosain and B. D. Nag, Calcutta 

A comparative study of difforent typos of radiation counting arrangements, viz., 
a low level technique ; imd conventional counting techniques like gas How counter, 
thinwallod end-window /j-counter, liquid GM counter, end-window tjqio gamma counter 
and scintillation counters has been made for li-*'. A tracer experiment, using low and 
conventional doses of radioiodine in human subjects, has been carried out with reference 
to 24th hr. plasma iodide and plasma protein-bound iodine fractions as index for thy¬ 
roid function and iodine metabolism and Iho results obtained ivitli diff<;rent counting 
teclmiques have botm tabulated and discussed. 

39. On the Study of the Chemistry of Soandium ou a d’raocr Scjale with 
Sc«8, Part II. 

B. C. Purkayastha and V. R. Pai Vernbkkr, Calcutta 

This investigation deals with our fiu-ther study on tho existonco of scauilium alum 
using chrome alum and ferric alum as host, constituent,?.. It hn.s been found that scandium 
is carried tlnough mixed crystal formation when chrome alum is jirecipitated by alco¬ 
hol. Clu’ome alum when precipitated by glacial acetic acid in j>rc.s.sonce of scandium 
tracer does not carry any scandium. Tho boliaviour of freshly precipitated chrome 
alum by alcohol loads us to conclude that scandium also forms a double .sulphate KSt! 
(SO *)2 6 HmO like tho chrome alum KCr(SO,)o. (IIT^O studied by Ven.ablo and Miller. 
The complete elution of trace amount of scandium loatls us to conclude that scandium 
alum (24H.jO)doo.s not exist. Europium also is carried by chrome alum whon precipi¬ 
tated by alcohol. 

Wo found that when ferric alum is precipitated by C'thyl alcohol scandium is carried 
through mixed crystal formation. An analysis of tho freshly prccipitatoil solid phase 
loads us to a composition hko 4(NH^).^0. 3Fej(),,. 12SO,. xHaO, which was observed 

by earlier workers. The constancy of the dist ribution factor leads us therefore to con¬ 
clude that a compound of scandium of analogous iiomposition does also exist. 

Subsidiary to this work it has been found that neither chromium sulphate (violet) 
nor aluminium sulphate {I 6 JI 2 O) docs oairy any scandium activity but potassium sul- 
pliate has been found to carry scandium to a considerable extent. Tho uptake in tliis 
cose is in close agreement with Freundlioh’s Adsorption Isotherm. 


40. Estimation of Dry Mass Thickness of Biological Samples by Electron 
Microscopic Method 

P. Sadhukhan, Calcutta 

The mass thickness of tho cell membranes of a number of biological samples were 
deteiTOined from tho quantitative measurements of the contrasts presented by their 
electron micrographs. Tho biological samples Escherichia coU, Rod blood corpuscle 
and LeUhmania donavani in suspended medium were first disrupted with distilled water 
to get their inside materials removed from the cells. The dry cell membranes supported 
on the collodion film were then miorographed with the help of Siemens’ Klmiskop 1 
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at an accelerating beam potential of 60 K.V. and with an objective aperture diamet^ 
of 50 It corresponding to tho aperture angle of 9.124 x 10-3 radian. The micrographs 
wore taken with exposure times adjusted from a knowledge of the determination of the 
exposure-density curve of the photographic plate so that tho imago den.sity should fall 
in tho linear region of the ourv'o. Tho j>hotographic densities corresponding to the cell 
membrane and the collodion film wore measured by a densitometer. I/eisegang’s recent 
theory of scattering cross-section was employed to estimate the image contrast due to 
tho scattering of the beam electrons by tho .specimen atoms. With the help of these data 
llio ma 8 a-tliielcn(*?ses of tho ilried spooinien wore estimated. Finally a nomogram 
was drawn for quick determination of thickness of biological samples corre.sponing to 
any photographic density, accelerating beam potential, slope of the photographic plate 
and <len.sity of the particular sample. 


Spectroscopy 

41. Dispersion of Microwaves in Compressed Oxygen 

Prem Swarup, Allahabad 

The dispersion of microwaves has boon theoretically calculated in the case of gaseous 
oxygon on tho basis of the VanVleck-Wcisskoi)f expressions for the collision broadonod 
microwave spectral linos. Oxygen is eleetricnlly nonjjolar but mngnotically polar with 
moment of 2 Bohr magnetons. The molc(;iilo shows resonance ab.sorption at 60 
KMc/sec where a number of lin 6 .s are clustered, which merge duo to the collision broaden¬ 
ing to give a single broad lino with centroid frequency of 2 cm“i and the nonreaonant 
or Debye tyf.>o of absorj>tion. Dispersion curves are plotted at pressures of 1, 2, 10, 25 
and 50 atmospheres in a wide fretpicncy band both for resonant and nonresonant cases. 
The kno^vn static value of the magnetic susceptibility compares veiy well with the cal¬ 
culated value. 

42. Intensity Studies of Overtones in Baman Effect 

G. Thyaoaeajan, Annamalainagar 

The integrated intensities of tho overtones at 1550 cm-i and 1520 cra“i in the case 
of the liquids CCI 4 and CHCl;t rospectivoly have been obtained relative to the intensity 
of tho corresponding fundamental using the photographic photometric method. The 
ratio of the integrated intensities of the fundamental and tho overtone is found to be 
3.9 in tho case of CCI 4 and 7.6 in the case of CHCI 3 . 


43. Potential Constants of PCI 5 Molecule 

V. SoMASUNDABAM, Annamalainagar 

Eight force constants of PCI 5 molecule belonging to the point group D 3 * have been 
evaluated using Wilson’s F-G. matrix method. The constants thus obtained (in 
dynes/om) are/j = 2.024, /u' = 1.177,/^ = .1010,/&i = .6710,/e, = .4709, ^ .4165, 

fia =* —•2 and /i8/? = .0942 where /(j and/rf' are P-Cl' and P-CF stretching constants, 
/e, and /j 8 are CJI-P-Cl and Cl-P-d' bending otn^tants and all the others are interaction 
constants, Cl' being the chlorine atom at the apex of the Pyramid, 
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44. Intensities of Baman Lines in Cresols 

K. Ramaswamy, Annamalainagar 

0 

Tho Raman spectra of 0 and m cresols have boon studied with special reference to 
the intensities of tho various linos. The intensities of tho corresponding lines in tho 
two cresols have been compared and it has been observed that as tlie substance goes from 
the Ortho to tho meta state, tho linos at 540 cmand 733 cm-' show a docroaso in 
intensity and the lines at 841 cm-i and 1373 cm-^ show an incrcaso in intensity. The 
linos at 1597 cm-i and 1614 cm-J do not show any change in intensity. 

The OH band recorded in tho-so laboratories by Krishna Pitlai in both tho crosols 
has been confirmed. A new band at 1440-1490 cm-i has been recorded. 

46. Infrared Spectra of Diethyl /i-Alkyl Malonatos, 3-16/4 Region 

K. NAGARAJA Rao and A. B. Biswas, Poona. 

The absorption spectra of ton, pure diethyl n-alkyl malonatos, [Cll.i . {CH 2 )« . 
CH(COOC_.Hs),, where a = 1, 4-10, 13 and 17] have been measured in the roeksalt 
region of the infrared. Partial intorprotations of some [trincipal and characteristic 
absorption bands are attempted. Tho esterification of the n-alkyl malonic acids has 
resulted in marked changes in tho absorption pattern. Tho two evident factors res¬ 
ponsible for this significant changes aro ; tho non-oxistenco of tho molecular inter¬ 
action, namely tho hydrogen bonding, and tho ijrosonco of number of otljor isomers along 
with the most energetic isomer in the liquid phase. The brofid and unsyramotricnl 
band centred around about 1240 cm~* and a strong band at 1033 cm-i seem to be the 
characteristic of tho esters. The absorption near about 725 tun > arising out of a [CH 
rocking mode suggests the existence of trans-zigzag configuration of tho hydrocarbon 
chains as ono of tho stable configurations in the liquid eaters. Tlio absorption patterns 
have been compared with tho corresponding acids and interesting correlations in the 
bands structure have been deduced. 

46. Infrared Absorption Spectra of w-Alkyl Malonic Acids, 3 to 15/4 Region 
K. Naoabaja Rao, B. D. Sharma and A. B. Biswa.s, Poona 

The infrared absorption spectra of n-alkyl malonic acids fCHa . (CH..),„ . CH . 
(COOHlj, where m = 0-11, 13, 15 and 17] as Nujol mulls have l)oen examined between 
3500 and 700 cra-i using roeksalt optics, with a view to identifying tho cliief spectral 
features and other characteristics of the homologous series. A tentative spoctro-struo- 
tural correlation of some principal absorpt ion bands has been attempted. The spectral 
loaturos arising from intra- and in tor-molec ular interaotions through hydrogen bonding 
ir tho crystalline acids have been compared with those where only ono such typo of 
interaction exist s. The characteristic absorptions in the 2600-2700 om-i region and 
around 935 cm-i suggest the presence of molecular association through hydrogen 
bonding. The C = 0 stretching frequency near 1700 cm-i alternates characteristically 
between tho odd and oven members of the series and it seems possible to correlate this 
frequency with the molting point of tho corresponding acid. A constant sories of ab¬ 
sorption bands in the 800-715 cm-i region, caused by the rocking mode indicates 

tho existence of the methylene chains in the planar trans-zigzag configuration ; further 
tho nonsplitting of this band suggests a triolime packing for the hydroceirbon ohaiun in 
the acid molecule. 
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47. The Infrared Absorption Spectrum of Crotonaldehyde 

I. Aohyuta Rao, V. SuRYANABAYANA and V. Ramakbishka Rao 

Waltair. 

Tho intrarod absorption spectrum of a thin liquid film of Crotonaldehyde has been 
studied in tho region 5-24a. A Loitz semi-automatic double beam infrared spectro¬ 
graph with rock-salt and jjotassium bromide optics is used, Tho following absorption 
maxima are observed : 

547(m)**, f)67(vvw), 72.1(vvw), 848(vw), 904(ww), 936(m)*, 972 (vs)**, 1012(vvw)* 
1046(vw)**, 1085(ra)*, 1106(w), 1155(vs)*, 1232{vvw)**, 1259(vvw), 1311(vw)*, 1386 
(vw)*, 1397(vw)**, 1451(a)*, 1637(w)** and 1889(vv8)** cm-i. 

Bands marked (*) are found to agree with Raman datai within 7 om~i and those 
marked (**) agree within 4 cm-J. The C = O valence frequency is identified with 
tho very strong band at 1089 cm-i. 

iKohlrausch, K. W. V. 1934, Z. Physik. Ghent. 27. 178. 


48. On the Emission Spectrum of Anisole 

I. S. Sisran and N. L. Singh, Banaras. 

The omission spectrum of anisole has been excited mxder critical conditions of 
excitation by transformer discharge through flowing vapour of the substance. The 
sijoctrum lies in tho region 2747-3000 A° and consists of about 60 bands. The ground 
state frequencies observod aro ; 284, 440, 619, 789. 997, 1030, 1180, 12.50 & 1300 cm-i. 
The main frequency at 997 cm -i is idontifiod as corresponding to tho 992 cm-i ‘breathing* 
vibration of benzono. Other totally as well as non-totally symmetric vibrations are 
superposed on this main frequency and its multiples. 


49. Near Ultra-Violet Emission Spectrum of Mono Fluoro Benzene 

N. L. Singh and K. N. Upadhya, Banaras 

The emission spectrum of mono fluoro benzene has been obtained in an uncondensed 
transformer discharge through flowing vapour of a mixture of the substance and n- 
hexane mixed in the proportion 1 : 4. The spectrum has been photographed on a Hilger 
Medium and Large Quartz Spectrograph and lies in the region 2577-2988A. In all 
113 bands, degraded to longor wave side have been measured. A tentative analysis of 
tho spectrum has boon proposed. The ground state frequencies 617,810,825, and 1009 
cm~> have been observod to oocxrr strongly. Tho 1009 om~i frequency forms a progres¬ 
sion and four quanta of this have been observed. Upper state frequencira 965,910 
and 778 crn-i have also been observed with weak intensity. 


60. On tho Emieiaion Spectrum of Hgl 

G. Vekkatbswablu and Hand Lal Singh, Banaras. 

The bunds emitted by Rgl in transformer disohaige and in fluorescfflxoe have been 
grouped by earlier workers in seven systems. Herzbeig has summarised the opiutantis 
of this molecule but eleotronio trauaitious assigned to various aystems are open to doubt. 
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These bonds have been photographed on instruments with higher dispersion and 
resoluttion and tho so-called C, D and E systems have been particularly studied. The 
prownt vibrational analysis sljows that tho unassigned E system forms a parj of the 
D system. Tho previously designated C system and the present D system which 
eomprisos the old D and E systems involve a transition‘■i'S’ - and are 3.539 cm-> 
apart equal to the doublet splitting of the 2 tt level. No appreciable change in the 
constants of D system has Ix'on found. Tho now analysis will Iw presented. 

.^)1. The Electronic Transition Moment Variation in Bands of CN(violet 
system) 

N. Sreedhara Murthy, V. M. Korwar and N. R. Tawde, Dharwar 

The intensity distribution data of Ornstoin and Brinkman on the bands of CN 
(violet) sy.stejn has boon used oorlier by Nicholls to derive the variation of electronic 
transition moment Jt,.(r) with internuclear distance r by the method of ■r-ceritroids. 
This study has been revised by tlie authors and it has been foundth at tho variation of 
electronic transition moment is goA’ornod by the relation R,.(r) constant (— 1 -f-1.634 r) 
instead of R,.(r) = constant ( -1 f 2.579r) given by Nicholls [Proc. Phya. Soo. (Lond.), 
1956, 69, 741). 

62. Conditioning of Effcctit'o Vibrational Temperature of Band Systems 
by the Variation in Electronic Transition Moment 

N. Sreedhara Mttrtiiy and N. R. Tawde, Dharwar 

ft is possible to correct the transition probabilities in band systems by taking into 
account the varhation in electronic transition moment (e.t.ra.). Tho offoctivo vib.'a- 
tional temperature derived from the corrected data for tho BeO (B'E—♦X's:) bond 
system in carbon arc, gives a value, lower than tho one obtained under assumptions of 
constancy of e.t.m. Tho two valuo.s aro respectively 4810'’K and 4000°K. The differ¬ 
ence in these values which is appreciable has been discussed critically. 

53. Influence of Rare Gases on Molecular Spectra-Kr 3 ^)ton in Nitrogen 
D. R. Bagaikoti and N. R. Tawde, Dharwar. 

Tliis is an extension of Tawde and Desai’s earlier work on Argon in Nitrogen, (1967, 
Proc. Nat. Inst. Sci. Vol. 2.3A No. 2 p. 119-129). Tho rare gas taken for the present 
investigation i.s Krypton. The spectnim of Nitrogen with its contiguous band systems- 
first positive and second positive, has been prorluced in a discharge containing mix¬ 
tures of the two gases-Krypton and Nitrogen in varying proportions. The discharge 
conditions have been controlled for the partial pressures, total pressure and the discharge 
current. 

The relative strengths of the two band systems, as well as the individual bands, 
were followed through quantitative intensity study. This revealed that the first posi¬ 
tive system is relatively strengthened with increasing admixture of the rare gas Kr 3 rpton 
a result in contrast with the one resulting from the influence of Argon. Among sequences, 
there is a general shift of intensity accent towards shorter wave-lengths. These 
findings have been discussed in the light of theoretical concepts. 
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64. Spectrosoopio Study of Methyl Alcohol Flames 

M. 1. Savadatti and N. R. Tawbb, Dharwar 

Methyl alcohol flames have been investigated spectroscopically at different air/ 
fuel ratios. The inner cones of the flames in general contain the radicals Ca, CH, OH, 
CHjO and CO where and CH are weak and CH 0 are continuous like in appearance 
(at low dispersion). The strength of each of the roflicals Cj, CH, OH sliows a regularity 
giving a definite rise and fall. With flames from just settled imier cones to blow-off 
stage the intensity ma.xima occur in 1h<', order C^, (TI and OH. The outer cones con¬ 
tain OH and CO only, the OH hero following a similar course n.s in the inner cone. 

Temperatures derivoil from the resolved rotational structure of OH baruls in the 
inner cones show a definite maxima in the run ov'er the whole ext ent of mixtures studied. 

The lino reversal temperatures obtained for the flames indicate a similar pattern. 

Those results or* intensity and the tcnnperature. both rotational aiul line-reversal, 
are being correlated. 

Franck Condon Factors and r-Centroids for (AlO (A®21—X®S) 
System 


V. M. Kobwar and N. R. TAwmvis, Dharwar 

The Franck Condon factors for AIO(*4-;i; - .V-i) sysioin have been ov’aluatod by 
the method of numerical iirtegration involving Morse oscillator by extending the author’s 
work on thi.s aspect (Science Ahatract.s 19.‘>7). Further tbo v.nlues of r-centroids for this 
system have been calculated by the same jiroci-slure and compared with those found 
graiihically. Tt is intoniled to use the latter i.e., r-centroids for obtaining the equation 
oxirressing the variation of lif with r for the AlO system by employing the intensity 
values accurately determined fiom area under intensity contours of bands. 

56. Some Quantitative Studies of Active Nitrogen 

K. S. Raohavendra Rao and N. R. Tawde, Dharwar. 

Accurate measurements of the intensity of Act ive .Vitrogon jiroiiucod in a discharge 
tube of the tjqre reported earlier (Jnil. ►Sci. Cong.. 10.'>7. Abstracts, p. 32) have been 
carried out. The measuring equipment consisted of a photo-multiplier in conjunction 
with a stabilised power rfupply unit and a micro-ammotor. It was jiroteated for the 
linearity of response. Nitrogen was activated by a H. F. Discharge. A series of 
observations of a reproducible nature have been made on the after-glow intensity I 
which has been studied as a smooth function of the pressure p, apj>liod voltage V and 
inter-electrode distance d. In particular, each of the (I, V) curves at various pressures 
has a peak intensity at Jmox a voltage characteristic of the pressure. InuM and p* 
have a linear relationship as expected by Rayleigh for a bimolecular reaction. - 


67. Absorption Spectra of Chloro-ethyl Acetate and Chloro-Formyl 
Ethyl Acetate 

K. P. Vbrma, Nainital 

In the pi-esent investigation, the absorption spectra of formyl chloro-ethyl afOetate 
have been studied in water, alcohol, ether, hydrochloric acid and caustic potash; and to 
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get a better idea of the various bands, the absorption spectra of cbioro-ethyl acetate 
have been studied in the same solvents. 

0 

The absorption of —COOCjHj lies in the 204 m/i region. But in the case of chloro- 
ethyl acetate the absorption of —COOO 2 H 5 undergoes a bathochromic displacement to 
221 (in water), 228 (in alcohol), 230 (in n-hoxano), 216 (in HCl) and 218 m/t (in KOH) 
region. By further substitution of one moro hydrogen of chloro-othyl acetate by —CIIO 
radical, the absorption bands due to — COOC 2 H 5 suffer a dofinito batho-chrornic dis¬ 
placement from 204 m/i to 245 m/t region in all solvents and at the same time a weak 
absorption band appears in 320 m/i region. The intense absorption in 240 to 245 m/i 
region in all solvents supports the chemical observation that the comjjound is almost 
pure enol. This bathochromic displacement is due to electron repelling (OH) group 
attached to one end of the enol form. 

The slight variation in the location of the K-band may be duo to solvent efTcet, 
and the difference in the dielectric constant of tho sovents. The variation in the 
intensity of K-band may be attributed to the solvent olTect or chelation due to numerous 
isomers. 

48. Apsorption Spootra of a-bromo Acetophenone, a-bromo a-formyl 
Acetophenone and p-Ohloro a-formyl a-bromo Acetophenone 

K. P. Vbbma, Nainital 

Absorption spectra of acetophenone havo been studied by various workers. It. 
exhibits three maxima (241, 278 and 320 m/r). o-formyl acetophenone is unsuitable 
as it rmdergoe.s self-condensation resulting in tho formation of symraotric.nl triben/.oyl 
benzene. But a-bromo a-formyl acetophenone, which mostly exist in tho enol form, 
is a stable compound. In the present investigation the absorbtion spootrurn of the 
latter oompound has been studied in w-hexano. It gave throe maxima at 255, 285 
and 320 m/i.. Comparing with the absorption spectra of acetophenone, it aiipears that 
the introduction of a formyl radical has a bathochromic effect. To gob a still better 
comparison, phenacyl bromide was .studied. It gave four maxima at 222 250, 283 
and 320 ra/t. In this case a new band appears in tho 222 m/A region. 

In the case of a-bromo o-forrayl /i-'^'liloro acetophenone, tho absorption spectra 
gave three maxima at 255, 330 and 378 m/t. In this case there is no absorption band 
corresponding to phenyl radical. To explain the absence of absorption band duo to 
phenyl radical in 280 ra/A region, quinoid types of contributing structures havo boon 
suggested. 

49. On the Eleotronio Spectra of Single Crystals of p-diohlorobenzene and 
p-dibromobenzene 

S. C. SiBKABandT. N. Misba, Calcutta 

The near ultraviolet absorption bands of thin single crystals of p-%ohlorobenzene 
and p-dibromobenzeno at —180®C have been studied with a view to finding out whether 
tho bands due to two components with the light vector rospeotively parallel and per¬ 
pendicular to the 5-axis, are shifted appreciably from one another. A Hilger large quartz 
spectrograph has been used to photograph the two components simtdtaneously with tlie 
help of a double image prism of quartz. A fused silica lens was used to focus the trans¬ 
mitted light on the slit of the spectrograph. 
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It hoB been observed that in the case of p-diohlorobensene tbe oomponent vith 
Ught vector parallel to the 6-axis is absorbed more than that with light vector in the 
perpendicular direction and that there is no splitting of the two components. The 
splitting expected on Davydov’s theory in tho case of p-dichlorobonzene has been oal- 
rulated and found to be about 22 om~i. As such a splitting is not observed there seems 
to be some discrepancy between the results expected from Davydov’s theory and the 
experimental results. 

In the case of p-dibromobenzene also no such splitting is observed. 

60. Triplet Structure of Benzoquinone Bands 

Bama Shajtkab Singh, Banaras. 

The visible absorption bands of benzoquinone has some very peculiar features not 
found in tho other two band-systems of tho same compound in the ultra-violet region. 
This visible system known as k-tt bands mostly consists of triple headed bands with 
separations of 5 cm~> and 7 cm-* lying on the shorter wave-length side of tlio main 
head. An attempt is made to understand this triplet structure as due to the space 
quantisation of the non-bonding p-electron of oxygen. 

61. Electron Configurations and Energy Levels AlCl and Related Molecules 

S. Paddi Reddy and P. Tiedvenganna Rao, Waltai/* 

A recent study by tho authors (1957) of the spectrum of aluminium monochloride 
in the Schumann region has led to the identification of six new excited electronic states 
of this molecule. A comparison of the term scheme of this molecule is made with those 
of the related molecules AIF, BF, CO and N. having tho same number of outer electrons. 
This has shown that some of the obervod electronic states in AlCl are analogous to those 
of the other molecules. Probable electron configurations and tonn types responsible 
for tho various excited levels in all the molecules ajre compared and discussed. 

62. Origin of the Afterglow in Diphenyl 

H. N. Bose and M. L. Bhaitmik, Kharagpore 

Measurement on tho afterglow properties of diphenyl are reported. Diphenyl in 
polycryatalline form when excited by ultraviolet I'adiation emits a long period afterglow 
at liquid air temperaiue. The afterglow decays exponentially and the decay time is 
temperature dependent. The intensity of tho afterglow is found to be small when 
diphenyl is taken in tho form of a single crystal. It is concluded from the results in 
this paper that the afterglow in diphenyl is due to defects in the crystal and not due 
to the triplet states. 

63. Antistokes fluoresoenoe in Urainium activated Boric Acid Glass 

K. 0. Pant and D. D. Pant Naini Tal. 

Thi«e antistokes bands have berai observed at 4615, 4660 and 4786Ain Drenyl 
activated Borio acid glass. The intensities of these bands caii be increased by. preparing 
the ■am pW at a higtor temperatmes than the meltiitg point of Borio acid i.e; I86”0. 
Quantitative intensity measurements of the bands have been taken £ram 200^0 to 
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—78®C. While there is a general quenching of intensity with increase of temxjerature, 
the relative intensity of the antistokes bands with respect to the normal Uranyl bands 
at 4920, 6160, 6400, 6660, and 5940A is found to increase. The inorease is, however, 
smaller than expected on the Boltzman distribution law. The occurrence of those bands 
with relatively strong intensity as compared to that in pure solid, shows that the 
process of internal degradation of excess vibrational energy of the excited molecule 
is retarded. 

64. A Case of Energy Transfer hi the Fluorescence Spectra of Uranyl 
Solutions 

D. P. Kuandelwal and H, D. Bist, Naini Tal. 

The fluorescence spectra of dilute uranyl solutions show bands due to uranyl-ion 
(a-bands) and those due to hytlrolyaod species (T'-bands). On continuous titration of 
a dilute solution with alkali the "T-bands increase relative to a. Studies on the relative 
intensities of the two series of bands at different stages show that the ■) -bands become 
predominant in the solution oven at a stage at which the hydrolysed species is present 
only to a small extent. One suggestion, besides otliers, is that this may l)e a case of 
energy transfer from the uranyl ion to the hydrolysed species, whose excited Htat*> 
is energetically lower by about .05 o.V. Evidence for this suggestion is obtained by 
observing the variations in the spectra between O^’C and 90°C. Lowering the tempera¬ 
ture reduces the intensity of 7 -bands relative to a, while corrasi^onding absorption 
spectra show no material shift in the chemical equilibrium between the two species in 
this range. Hence the effect is obviously due to decrease in thermal agitation and 
increase in viscosity, both of which reduce the collision frequency and consequently 
inhibit energy transfer. Some other details in the spectra also support tho existence 
of energy transfer. 

65. Decay of Phosphorescence of Cas-Bi Phospho-'es 

V. R. Maohav Rao and D, R. bhawlkab, Hagar. 

CaS -Bi-Phosphors wore prepared using only anhydrous Sodiunx Sulphate a« 
flux. The amount of flux was varied in steps of 5% of the amount of calcium sulphate 
taken and the decay curves obtained. The experimental results can be represented 
by the equation. = lot”'", where the average value of m comes out to bo 0.9. There 
is no systematic variation of m with the amount of flux. In addition to this result 
it was observed tliat the intensit.y of afterglow doixouds u]ion the amount of flux and 
from the curves obtained the intensity shows maximum values {i) for 15% and 40% 
of flux for the 2 hour heated samples and (ii) for 10%, 26% and 46% of flux for tho 
3 hour heated samples. 


Crystal Structure 

66. Space Group of 0-Tolidine 

Md. a. Quadxb, Calcutta 

Earlier investigation {Clark &, Pickett, 1931) on 0-Tolidine spooegroup left it ambi< 
gous, eithtH- or depending upon the presence or absence of {oko) reflexion with 
k odd. In the present work it is re-examined by >talung rataticu and Weisaeabei^ 
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photographs using CoK<, radiation. The crystal is orthOThombio with.cbll cHjnensit^s 
a — 6.412, b = 7.490 and c = 23.768 A, Its density is found to be 1.2S4 g^/<an* 
and henoe 4 molecules per unit cell. Systematic absences are; (hoo) when h is odd, 
(ool) when I is odd. 'Both the (010) and (O.’iO) reSexionsin the ‘o’ axis zerodayer Weis* 
aonberg photograph which, however, do not appear in the c-axis zero-layer photograph, 
are identified to be Reninger Spots, (010) being due to the pair (123, 13S) and (060) due 
to the pairs (122, 132) and (203, 258). So (oko) with & odd are absent. No other syste¬ 
matic absences are observed. Hence the space group of 0-ToIindine is P 2 i 2 i 2 j(Q'*). 
Further work is in progress. 


67. Renninger Effect in Naphthazarin 

P. Sbivastava, Calcutta 

While studying the space group of Napthazarin, Renninger Effect has been obsei-ved 
in highly exposed zero-layer [010] Weissenborg photograph. Tliis has been completely 
verified by construction of reciprocal lattice, and by calculation, and the space group 
of the crystal has boon definitely established. 


08. Atomic Coordinates in Kaolinite 

G. B. MrrBA and V. K. Mvlavya Sakma, Kharagpur 

An extremely precise experimental determination of the structure factors duo to 
the various planes of Kaolinite have boon carried out. The intensities were compared 
with those of the (Ill), (200) and (220) reflections of spectro-scopically pure sample of 
Aluminium. The temfwraturo factors of Kaolinite as well as Aluminium were deter¬ 
mined by tlie statistical method. The absorption factors also wore considered. The 
experimentally determined structure factors of the planes wore found to agree satisfac¬ 
torily with the ‘B’ coordinates of Qruner (1932) in the space group Cs*. 


69. The Banerjee Camera for Studying low Angle Scattering of X-Rays 
O. B. Mitea, J. C. Maitjra* and J. Ray, Kharagpur 

A method of studying scattering of monochromatic X-rays at very sronJl angles 
was developed by Banerjee and Maitrn. In t his communiontion, the details of a camera 
dosigned and constructed on this principle has been described. The raonoohromatiaing 
and refieoting single or 3 rstal is supported in a spacially dosigned holder and is capable 
of linear as well as angular movements. The collimating system consists of two very 
fine adjustable rectangular slits the distance between which can be varied. A third 
slit is used to eliminate scatterings from the second slit. The recording arrangement 
is a photographic film holder which oan be replaced by a photomultiplier or cotintev 
device. > 


*Fresent Address:—Eleotrcnica Beseat^oh and Development EstfiblidimCnt, 
Defence, Bangalore ' 
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70. Effect of X-ray Irradiation on the Eleotrioal Conduotivity of Penta- 
hydrate Crystals of Sodium-thiosulphate 

M. N. Verma and K. D. Prasad, Patna 

During tho insvestigations on the coloration produced in pentahydrate *6rystal8 of 
sodium thiosulphate, by X-ray irradiation, it was observed that the colour-centres 
produced by irradiation increase tho electrical conductivity of the crystal. Tho increase 
in conduotivity was found to depend on the number of colour-centres present per unit 
volume. Wlion the coloured crystal is subjected to a steady electric held, the crystal 
is gradually bleached. As tho bleaching progresses, the conductivity of the crystal 
diminishes correspondingly, until it reaches a final steady value. At this stage tho 
crystal is also completely bleached. The steady final conductivity of the bleached 
crystal is the same os tliat before irradiation. The density of colour centres and their 
decay with time have been calculated. The density of colour-centres calculated from 
conductivity incosurement agrees well with the density calculated from the measure¬ 
ment on tho absorption band of tho centi-o. .<\.n attomi^t has also been made to calcu¬ 
late the mobility of the colour-centres at the room temperature. 


71. Lattice Dimensions and Space Group of Braunite 

B. Mukiibrjee, Calcutta 

Aminoff's crystal data of braunite (SMnaOa . MnSiO;,) are discussed with a different 
orientation, and a new space group I 4/m ra m(D|,^) is assigned after indexing tho powder 
pattern. Tho cell dimensions of tetragonal braunite are, a = 9.4oA, c — 18.74 A, 
{c : a — 1.994 : 1), and tho unit coll contains eight molecules. Tho definite existence 
of tho powder line (130) excludes tho possibility of the space group Df^ for braunite, 
as suggested by Aminoff, and tho possibility of the presence of reflections (150), (053) 
and (039) can not also be ruled out. 


72. On the Structure of Manganites 

. -11 

K. S. Irani, N. E. Sanjana, A. P. B. Sinha and A. B. Biswas 

Poona 

A review of the work on the structure of manganites, A 2 +MnJ+ 04 , carried out at the 
National (Thomioal Laboratory is preseted. Eight compounds, with A = Cd**, 
Mn^*, Mg 2 +, Zn^*, Co-% Fe-*, Cu2*^. Ni2^. have been studied. They belong to tho two 
classes of spinels, viz., (i) tetragonal spinels, space group — T4i/amd — D Z = 4 and 
(ii) cubic spinels with space group Fd3ra--0|, Z = 8. Tho oxygen ion parameters and 
the cation distribution over the two t 3 rpes of sites have been determined. Tho observed 
symmetry and the cation distribution have been explained on the basis of quantum 
mechanical considerations relating to the d orbitals of the transition metals involved. 

The effect of temperature on the distortion in tetragonal mang^pites has been 
studied by high temperature X-ray diffraction. The bulk crystal diatortion has been 
attributed to depend on the statistical average fraction of the distorted octahedra 
aligned in the right .orientation, while the transformation to the oubio symmetry is 
attributed to .the complete randomisation of these oetafiedra, 
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The entropy of transformation was measured in each case by differential thermal 
analysis, and the values agree with those derived theoretically on the above modbtr. 

The cation distribution in the high temperature cubic form has also becm obtaiiied 
from X-ray diffractometer patterns and their variations are explained. 

The effect of the removal of ]Vln3+ ions on the degree of distortion has been studied 
by preparing solid solutions of different tetragonal raanganites with cubic spinels speh 
os ferrites, aluminates and oubio manganites. 


73. X-ray Study of BaTiOj-(La Lij) TiOg Systems 

V. B. Tarb, a. P. B. Sinha and A. B, Biswas, 

Poona 

Barium titanate and lanthanum lithium titanate (La^Li|)Ti 03 were prepared by 
the solid state reaction between the respective oxides at 1300-1400*0. The crystal 
structure of the mixed phases was determined at various compositions by X-ray powder 
diffraction technique. Pure langhanum liiliium titanate crystallises in cubic perov- 
sldte lattice with a = 3.87 A and having and Li^ ions ditribnted statistically 
over the sites of CaTiO.i. Lathanum lithium titanate dissolves upto 8 mol. per 
cent of BaTiO.i: the lattice constants of the phases remain unchanged at 3.87 A. In 
barium titanate rich phases, barium titanate dissolves lithium lanthanum titanate 
giving a homogeneous phase upto 60% of the latter. In this range the lattice constant 
decreases progressively from 4.01 A for pure BaTiOg to 3.97 for 1 : 1 BaTiOs — 
(Laj.Lij)jTiO;j. However, the tetragonal distortion responsible for the ferro-eleotri- 
city of BaTiQj is destroyed on addition of more than 2 mol. per cent lanthanum lithium 
titanate. In the intermediate range of 8 mol. %—50 mol. % of BaTiO no homoge¬ 
neous plrase could be formed in samples heated upto 1400®C. 


74. Site Preference Energy in Spinels 


K. S. Irani, A. P. B. Sinha and A. B. Biswas, Poona 


Using principles of statistical thermodynamics, a relation between the cation dis¬ 
tribution in spinels and temperature has been deduced. For a cation distribution 
represented by the formula 


(Ai-nBn)tel‘ od- O*, n is given by 


W 

kT 


log 


(2-n ) (l-n) 

n't 


where W is the energy required to exchange a B ion at the octahedral site with an A 
ion at tho tetrahedral site, and T is the temperature in *X. This gives a method of 
evaluating the hitherto undortenninod parameter W, by simple high temperature 
X-ray diffraction teohniquoa. The experimental results obtained for MgMuiOi cbn- 
firm tho almve deduction. 


76. The Structure of Evaporated Sulphides of Zinc, Cadmium and Mercury 

F. S. Aqoabwal and A. Qoswami, Poona 

A detailed investigation has been mode on the Btruotures of ZuS, Gd$ and BigS 
layers deposited on (100), (110); and (111) faces of sodinm ehlertde cijiftals atkyarioua 
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temperatures, ZnS layers grew epitaxially on all the three faces of rooksalt both with 
parallel as well os { 211 } orientations, the latter being associated with intense twinned 
structures of the condensed deposits. The {211} orientated crystals were azimii- 
thally rotated by 30°, 60® and 90° on (100) and (111) faces, but by 60® on the (111) 
face. The deposits of ZnS were mostly of cubic form at lower temperature r§age upto 
200°C but developed both the hexagonal and cubic forms at an intermediate tempera- 
tiu« range and finally only hexagonal structure at the substrate temperature of about 
400°C. Both cadmium sulphide and mercury sulphide grew epitaxially on rocksalt 
sustrate but the former developed predominantly hexagonal structure and the later 
cubic only. 

It was obseiwod that whatever might have been the forms of the initial sulphides 
(oubie or hexagonal) the structure of the condensed deposits was determined by the 
substrate temperattu-e alone. 

76. Structure and Orientations of Halides formed on Copper Single Crystals 

A. Goswami, Poona 

An electron diffraction study has been made on the structures of halides formed by 
the action of halogens on Cu (100), (111) and ( 110 ) faces at room temperatures. These 
halides crystals grew epitaxially on all the faces, even though their lattice parameters 
are widely ditferont and later became randomly disposed and sometime also developed 
a preferred Orientation. The size of those crystals also increased with the progressive 
reaction. 

The haliiios wore entirely cuprous type and had v-form of structures (ZnS type). 
The extensive tunnuing on (111) planes observed, however, suggested that the fi- 
form (h.c.p. typo) might as well bo formed as a result of twinning, but not duo to thermal 
transformation. 

77. Electron Microscope and Diffraction Studies of the Growth of WO 3 
Microcrystals in the Colloidal State 

S. N. CiiATTKRJEE, Calcutta 

Studies on tho growth and structure of the WO 3 microcrystals in the colloidal state 
were made with tho help of tho fine region electrion diffracton teolmique combined 
with the electron microscopy of the corresponding region. The electron microscope 
used was the Siemens’ Elrniskop I, Structural changes of tho WO 3 microcrystals in 
the colloidal state were revnaled. It was found that the very small particles exhibited 
a new phase structure (cubic; o == H.OuA) which tlisappeared with the growth of these 
particles with the attainment of the stable orthorhombic structure (o = 7.28 A; 6 = 
7.48 A and c ^ 3.82 A). The orthorhombic crystals were predominantly rectangular 
plate shaped with well dovolojjod (001) faces. A method was devised for the identi¬ 
fication of the direction of tho crystallographic axes in the micrographs of these crystals. 
These rectangular plate crystals were found to have maximum growth velocity along 
the b-axis resulting to bigger apparently hexagonal plate orjrstals. Eleo^n diffraction 
from a single hexagonal crystal consisted of a cross grating pattern the analyeis of which 
identified its basal plane to tho ( 001 ) plane of the orthorhombio WOs crystal. Evidence* 
of the growth from the rectangular to the hexagonal forms were obtained and discussed 
in detail. 
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78. Copreojpitation of Bare Earths with Calcium Sulphate 

B. 0. PuBKAYASTHA and S. N. Bhattaoharyya, Calcutta 

Freahijr precipitated calcium sulphate containing coprecipitated rare earths for 
about a few days, gives no constancy of the distribution factor. The uptake is, however, 
in agreement with Freundlich Adsorption Isotherm. Conclusion is arrived at that either 
the unstable orthorhombic form of gypsum or a higher unstable hydrate is first precipi¬ 
tated when calcium sulphate is formed by the addition of sulphuric acid to calciuni 
chloride solution under the experimental conditions. The imstafale calcium sulphate 
phase thus precipitated is finally transferred into the stable monoohnic gypsum (CbSO« 
2HjO) which has been shown to take up rare oartiis through adsorption. Along with 
this study the uptake by two forms of anhydrous calcium sulphate (viz. natural an¬ 
hydrite and soluble anhydrite formed respectively at 63.5’ and 93’C) was also studied. 
It was found that both of these carry rare eartlis to an aiipreciable extent but the uptake 
is in agreement with Fi’euniUich Adsorption Isotherm. The range of mixed crystal 
formation with the addition of inactive europium has been found out. It has been 
found that the unstable form of calcium sulphate forms mixed crystal with tracer rare 
earth upto the raio earth concentration of about 10“ ' niolos htro. When the concen* 
tration exceeds that limit, the uptake obeys the Adsorption Isotherm. 


79. Diffusion of Radioactive Ions in Monoorystals of Potassium chloride 

H. J. Aenikar, Varanasi 

The Chemln technirpie was adopted to a study of the diffusion of the alkali ions 
sodium, potassium and cesium m monocrystuls of KCl, stiuhod by tho aid of their 
radioisotopes 3 Na, ‘3K and ' J^Cs, used as tracers. A thin layer of the radioactive ion 
to bo studied was deposited by sublimation on one face of tho monocrystal of KCl cut 
to 12 X 12 X 2 mm, and two such crystals were bound with iheir active faces in contact. 
The system was placed in an electric furnace maintained at tho constant desired tem¬ 
perature. At the end of a definite period the crystals were l.aken out of the furnace and 
sliced into layers of 3 microns by a microtome, the slices being collected in batches of 
10 and the radioactivity of each determined. A repetition of the experiment with an 
electric field of the order of 20 volts/cm superimposed on the opposite faces of the 
crystal permits the moasuroraout of the ionic mobility by the same technique. Results 
for tho diffusion coolficients of -’2Na', and in monocrystals of KCl in tho 

temperature range .570-7.30'’C and for tho ionic inobihtios of these ions for migration in 
KCl ciystale at 710'’C are pi-esented. From tho slope of the curve log D-vs-ljT, the 
corresponding energy of activation for diffusion is calculated. This last is nearly constant 
for the three ions, being 1,7581^ i O.Ol. The mobility and diffusion results are oonsi- 
dered firom the point of the Einstein aquation v/Z> =& ZejkT. 

80. Diffusion and Eleotromigration of Radioaotivo Ions in 
Part II Aikali Earth Ions 

Varanfsi 

A technique is described for the study of zoqie eleotromigration and diffissipn of 
and cations in fused salts supported on washed and calcined aebeetioa paper nosing 
radioisotopes as tracers. The ions whose mobilities. are tq be moasumdiare 
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together with their radioisotopes, in a narrow zone near to one <»id of a long band of 
treated asbestos paper (66 X 1,2 X 0,2 cm) impregnated with the fused salt (nitrate of 
sodium or potassium or their mixture). A potential of 600 volts is applied to the ends 
of the asbestos band dipping in Pyrex electrode cells also filled with the same fused 
salt. The entire assembly is maintained at constant desired temperatur^n a regulated 
electric furnace. The band is withdrawn from the furnace at the end of a definite period 
and the migration is determined by measuring with a special G.M. counter the Hparlition 
of the activity as a function of the distance from the origin. From this the mobility 
of the ion is calculated in relative units. A similar experiment but in the absence of the 
electric field permits the measurement of the diffusion coefficient of the ion in the * 
given fused salt under the same conditions. 

Applied successfully to a determination of the ionic mobility (v) and coefficient 
of diffusion (D) of alkali and halide ions in fused sodimn nitrate, the above technique 
is extended in the present work to the alkali earth ions labelled by ^^Ca, <">Sr and i3iBa. 
The influence of ionic charge, mass and diamotre are considered in explaining the 
markedly lower values of mobility of the bivalent ions. The verification of the Einstein 
equation vJD = Ze.jkT is not sufficiently precise in the present experiment to ass^ime 
incomplete dissociation, or the pre.sence of neutral particles which can diffuse without 
contributing to the electrical conductivity, in the ease of these alkali earth salts. 


Heat 

81. A Study of Heat Transfer under Forced Convection 

D, V. Gooate, H. S. Desai and G. V. Acharya, Baroda 

This pajier deals with the investigation of Heat-losses from spherical vessels under 
forced convection. After determining the values of the rate of fall of temperature 
da' 

of the spheres for different values of mean temjxjrature a, the total heat losses by 
cw 

the vessels were calculated at vai’ious temperatures and air-velocities. An attempt 
has been made to establish a quantitative relation between the Nusselt-Number and 
the Boynolds-Nuraber on the basis of the experimental data obtained. Again it was 
observed that there was an abrupt change in the value of the amount of heat transfer 
when the Reynolds number approached the value of 10 > as could be seen from the plot 
of Nusselt-Number against Beynolds-Numbor. An exactly similar change is found to 
take place whem the drag coefficient of a sphere is plotted as a function of Reynolds* 
Number. 

82. Thermal Conductivity and Euoken Correction for Diatomic Gases 
And Binary Gas Mixtures 

B. N. Sbivastava, Calcutta 
and B. 0, Bbtyabtaya, Lucknow 

The thermal conductivities of pure oxygen, nitrogen and hydrogen gases and of 
the binary gas mixtures Oj-A, Na-A and Hj-A at several concentrations have been 
measured by using a thick-wire oonduotivity at 88'‘C, These data have bowi used 



Section III: Phyaidi 49 

to oalouiato tbe Euokau factor for the diatomic gaaea and the binary gas mixtWes. *Sha 
experimental value of the thermal conductivity and the Bucket! factor have been ooin> 
pared with tlie theoretical values obtained on the Lcnnard*Jones (12 s 6) modal. 
Hirschfeider’s recent expi'ession for the tliermal conductivity of polyatomic gas 
mixtures has also been tested at some loiigtli. It is found that Hireohfelder’s expres¬ 
sion is substantially correct in its riopeudonco on tho individual conductivities. 

S3. Dependence of the Thermal Diffusion Column Constants on the Law 
of Molecular Interaction 

R. C. Seiva-stava, Lucknow 

The ihoory of tho thermal tli fTusion (iolumu for tho nearly i>lanH case, os developed 
it,v I’’uri'y anrl Jones, low boon extondofl to take into a<;r<muT, tho temperature dopen- 
donco of tho elomcntsvy giis cooffioients for a gas consisting of hard spherical molecules. 
The bha.po factors /t, k,- mid /v,; liave boon obtained as power sofios in and in 

terms of cortain ratios of the two temperatures. It is found that h and kc depend 
strongly on tho law of moJecular interaction for tho gas. 


S+. Mutual Diffusion of Pairs of Rare Gasc-s at Different Temperatures 

B. N. Skivastava and K. 1*. Skivastava, Calcutta 

Tim cocflicicnt of mutual diffusion of tho bituiry gas mixtums Ne-A, A-Kr and 
"I'^o-Kr has been determined at O", 15°, .?0° and 45°C. Diffusion is allowed to take 
place botwocn two diflusion bulbs through a jirecision capillary tube and samples of gas 
are withdrawn Irom one bulb at dift’oj’ent times and aiiulyised by a differontial conducti¬ 
vity analyser. From (he cxperimcntHlly dotorminotl values of tho diffusion coefficient 
.at dilToront temperatures tho imliko interaction parameters for the above gas pairs have 
^heon calouIat<-d by two different methods on tho Lonnard-Jones 12 : C model. These 
"I'uluos of tho force parameters aiv found to bo in good agi'cement with those obtained 
from tho usual combination rule,s and also from t.he thermal diffusion data following 
the method of iSri vastuva and Madaii. Theoe values are foumi to reproduc<> very well 
the oxperiinontal data on mutual diffusion. 

losing Kelvin's method, thos*' data lia\o also been utilised to oaleulato the self¬ 
diffusion coefficient of neon, argon and krypton. 

85. Mutual Diffusion of Binary Mixtures of Helium Argon and Xenon at 
Different Temperaturt^ 

K. P. Sbivastava, Calcutta 

The coefficient of mutual diffusion of tho binary gas mixtures A-He, A-Xe and 
He-Xe has been, deteiminod at 0°, 16°, 30° and 46‘C by allowing the diffusion to take 
place between two bulbs through a precision capillary tube. A differential cpnductivity 
analysw has been used to analyse tho samples of the gas withdrawn from one of the bulbs 
at diffel'ent times. These experimentally determined dlffiieion coefficients have 
utilised for calculating tho unlike potential parameters and on th© I^naard—- 

Jone« 12 ; 6 model and compared with the values obttuned pjovionsly fimn thesmal 
■ diffbrion data and also from tho usual combination rulafl^- The agreement eetimil ttt be 
’ 7 ■ ■ ' ' , 'V 
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quite satiai^tory. These experimentally dotennined values of eulPQ and oru have 
been fiirthei' used for naloulating and are foimd to reproduce the experimental 
data satisfactorily. 

86 . Force Parameters for tlie Buckingham-Corimr Poietitial for 8ome 
Non-polar Molecules 

A. K. BauuAj Calcutta 

Force parameters for the Buckingham-Corner potential have betm calculated 
for Kr, Xe, CH 4 , C Jfi, Hj, He. For Kr, Xo, CHt, crystal data, second virial data 
and the Joule-Thomson coefficient data have boon usoil. Crystal tlata could not be 
used for CoHi, Hm, He. Quantum corroctioiis have boon tipi>lied to the lighter gas(s. 
ft is found that a jtotont ial function with an ox]ionential rejuilsiou term caimot po.ssibly 
give better fit with the Joule-Thomson coefficient tlata than the Lennard-.Tones (12 : 0 ) 
potential. It is also found tlmt either the second virial data or tJie Joulo-Thoriison co¬ 
efficient data is unable to show the relative imjjortanco of tbe coutrihutions of the r-<' 
and terms lo the London attractive potential. 


87. Anomalous Thermal Oouducition in Certain Alloys at low Tem}>er}i.tiires 
M. S. Ramachandka Ciiabi, New Delhi 

Non-sui)erconducting binary alloys of a noble metal containing a small amount of 
transitional metal os solute are known to exhibit anomaloas liehaviour. Tn partictilar, 
(Territsen and Linde showed that wlioii cooled down to Ii<]uid hydrogen tomperatiu’es 
and below, their re.siduai electrical resistance exhibited a. marked minimum and a subse¬ 
quent maxim mn. 

Thermal conductivity raeasuremonts by the prcscat author (in collaboration with 
Dr. J. de Noliel at the Kamerlingh Omies Laboratory, J.eidon) on the alloys Ag-0.5r)“,u 
Mn, Ag-0,32% Mn and Ag-0.14% Mn, show an anomalous liehavmur a(i liipiid helium 
temperatures. If \ stands for the thermal conductivity at a tem|xn’ature a 

of X/T versus T presents a minimum and a subsequent maximum at a lower 1rem}}crttture. 

Since one is tempted to correlate tlve two results, it should be jioinb'd out t.hal. 
(lerritson and Linde plotted the electrical remMivity on the Y-axis whereas we have 
plotteii a/T. Further, the shape of the X versus T curves, and the fact that their 
shape remains practically unaltered in the strongest magnetic fields employed (viz. 
about 26 kilogauss), suggest that the anomaly should bo attributed to an extra contri¬ 
bution to tho lattice thermal conduction. 


88 . Lattice I’herjnal Conduction in Steels at Low I’emperatures 

M. S. BAMAOHAiiiDRA Chabi, New Delhi 

'rhe thermal conductivity of a series of nickel-steels containing respeotively 2, 5, 
11 and 20 j>er cent nickel, has been measured (in collaborotipn with Dr. J. de Nobel at 
tbe Kamerlingh Onnes Laboratory, Leiden) from liquid air temperatures down to liquid 
lielium temperatures. An, anomaly has been noticed at liquid helium temlJeratxiies^ 
rneaSli®** attribJiteri to an extra oontvibution to the lattice oonduetivity. 
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ignoring the small auomaly, tlio lattice tbcmial eoncluotiVity of these At 
helium temperatures oan be said to be limited principally by the scattering of the phott^w 
by the conduction electrons. The ooeffieient of this scattering can then be estithated. 
As the temperature is raised to liquid hydrogen temperatures, the lattice thermld resisti¬ 
vity is caused also by impurity-scattering of the phonons, rather than by inter-phonon 
.“icattering. 

The overall thermal conductivity, as well as the Iattif;e thermal conductivity de¬ 
creases with increase of nickel content, reaching a minimum nt about 20—25% of nickel. 
This is found to be so whether one considers liquid air, liqvud hydrogen or liquid helium 
t’omperatui'OH. 


Electronics 

H9. Directional Distribution of Sources of Atmospherics around Sangli 
M. W. CniPLONiiAK and T. A. Raju, Poona 

IVith a \'iow to stutlying the diiociioiial distribution of sources of Atmospherics, 
an instantaneous direction finding unit was designed, built and installed at Sangli 
early in 1957. The unit consists of three straight receivers tuned to 175Kc/8 band. 
Two s(juaro loop aerials of approximately two meters side ore placed at right angles 
( o one another feeding into two of the receivers anfl one vertical aerial feeding into the 
3rd receiver for the determination. The direetions of approach of Atmospherics 
are displayed on the screen of a C.R.ti. Observations are taken four times during 
a day (at 0800, 1200, 1700 and 2100 hrs. l.S.T.) when a photographic record of two 
miniitos’ duration is taken on a continuously moving 35 mm. film. As a part of the 
T.G.Y. programme of the Poona University observations have been taken with this 
unit regularly from July, 19.57 and in this paper the results of measurements extending 
over only the first ten months ai-o presented and discussed. 

The Atmosplierics activity was judged from the number of atmospherics received 
per second from any tlireetion and the maximum field strength received during the 
period of recording and was eJassifioil into Low, Moderate and Heavy types. The 
Heavy type of activity shows a directional distribution around the place of observation, 
peculiar to its geographical, position, vi/.., that (i) during the period of July, 1957 to 
May, 1958 on the average, the Heavy activity was located within the range of an^es 
70° (ENE) to 170°{SSE) aiiproximately, which means that the land mass is more 
favourable than the ocean for the development of sources of Atmospherics. (iJ) In 
general the activity is maximum during the months of April to June and a minimum 
in December. Further our observations show a fairly good agreement with the corres¬ 
ponding daily weather reports over a region of about 2000 kn»s. i KtUns around Sangfli. 


flO. Simultaneous Recording of Atmospherics on Four Frequency Bands 
in the Low Frequency Region 

M. W. Chiplonkar and B. KT. IUrhkab, Foona 

tn continuation of the work reported earlier (Jonr. At<»ns. A Temnitrial Physlee, 
October, 1958, Vol. 10, in press) further work on the simultaxieoiii recording of At- 
inbspheries has been carried out in this laboratory. Atmesph^im' toeeived 
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on the four selected frequency bauds, viz., 85, 125, 175 tuid 455 Kc/s are simultaneously 
recorded photographically for one minute at a hxod hour during each night. Thxis 
in all 167 perfect photographic records have been obtained during the period Ist July, 
1967 to 30th Juno, 19.68. The r^ults of measurements of intensity on those records 
have been statistically analysed and the following conclusions have been arfived at. 

. 1. As previously observed by Chiplonkar and Athavale during the period March 
to June at Poona 

(a) the Atmospherics activity is concentrated near about the frequency of 
126 Kc/s. and 

(b) the order of magnitude of peak field strength i.s 126, 175, 85 and 460 
Kc/s. 

2) . However, dining the period September to December (1967) this order of peak 

field strengths is interchanged in the case of 86 and 176 Kc/s bands only. 

3) . The variations of frequency of occurence with intensity are different during 

the local storm period from those during the undisturbed period and particu¬ 
larly so on 456 Kc/s band. 


91. Height of the Night Airglow Emission Layer at Poona 

M. W. Chiplonkar and P. V. Kitlkarni, Poona. 

With a view to determining the height of the night airglow oiui.ssion layer in the 
tropics, moasuroments with a photoelectric photometer were carried out at Poonu 
during the clear seasons of 1956 and 1967-58. The method of almucanter scanning 
was adopted for making the measurements of the whole dome of the sky and the Van 
Rhijn formula was used to estimate the height of layer. In all ten height determina¬ 
tions for six clear nighbs in 1950 and four clear nights in 1967-58, were made. The 
height determination was invariably based on a \ory large number of l„/l£ values 
during a single night where l„ stand.s for the intensity of sky at a zenith angle e and 
Ig is the intensity at the zenith. The values thus derived ranged from 165 km to 
2.66 km with a weighted mean of 226 kin for the first season and 217 km for the 
second season respectively. The results are compared and discussed with those 
obtained by other workers in higher latitudes. 


92. Analysis of Some Fading Curves of Short-wavo Eadio Signal 

0. P. SiNHA, Patna 

The phenomena of fading of radio-signals reflected from the ionosphere has not 
as yet been completely understoofl. Different pictures have been given regarding the 
constitution of the reflecting layer of the ionosphere. Some earlier workers observed 
that the random fading is of Rayleigh type, but recently some workers have found it 
to become Gaussian under certain conditions. The paper contains the results of the 
investigations mado to study the fading curves on short-wave radio signals. The fading 
curves wore continuously recorded with the help of a multiflex-galV*is1nometer and a 
pen-recorder. A number of random type of fading curves have been analysed. 
While very few have Ijeon found to correspond to Beyleigh, more have been found 
totally with Gaussian, but n majority of the curves do not correspond to either. The ' 
periodic t 3 ^pes of fading curves were also observed under qonditions when they can not 
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be due to uiterferanoe between magneto-ionic components. They ore, therefow, likely 
to be caused by interference of singly and doubly reflected waves. The nature of these 
curves suggests that the interfering waves themselves are not purely of random type. 
Thus it seems that the irregularities in the ionosphere are of a size larger than short* 
waves, and in such a case, the nature of fading curves is not likely to be either 
Gaussian or Rayleigh, but of some entirely different type caused by interferohco of 
several components reflected from the irregularities of the ionosphere, 


93. .Flutter-type Fading of feliort-wave Radio Signals 

P. M. Da-s, Kharagpur. 

Using a 'I'-ncj-ial, stable superheterodyne l•ecei^ or an<l a recording type moving 
coil J).U. inilliammobn* of .5 seconds time period, the 41m band broadcast signals from 
AIR Calcutta wore receiver! at Khuragpui'. The observations obtained on 26.3.68 
and 28.3.58 are analysed in relation to flutter-type fading. It was observed that the 
failing was ef predominantly random charneter on those days although at times quasi- 
poriodic fading apjjcarod foj a short while. Flutter with quasi-frequency of the order 
of 2-5 e/s was siiperposoti in the comparatively slower fading. It is indicated that a 
possible explanation of sik'Ii fading may bo obfained in terms of scattering from the 
ionospheric scattereis in accordance with the Doppler beat jjrinciple developed by 
Ratcliffe (1948), Cocker and (Jordon (1950), Kliastgir & Das (1960) and Bailey (1952). 
ff that pi incijile i.s ado)>led and the scal.terei's are considered to exist at a height of 100 
Kra, then ajiproximate calculation shows lhat the order of horizontal drift velocity 
of the scetterors that has to be assumei! for explaining the order of fading observed 
should he from .50- 100 mps. which is rather high, if this horizontal drift can be 
identified '..’lih the ionospheric winds, then the winds thus speculated ajipear to be a 
little too high compared to the existing observations oVitained elsewhei*©. 


94. Noise Radiation from an Ozoniser Discharge 

M. G. Kklkar, 4mravati 

Systematic observations of the r.f. noise spectrum emitted by an ozoniser dis- 
ohargo containing solid iodine in equilibrium with its vapour phase at room tempera¬ 
ture aro reported. It is Qb.sprved that the r.f. noise radiation is continuous with two 
broad maxima at about 4 luc/s and lOmc/s. The radiation is found to be pulse 
modulated and tho modulation frequency corresponds with the frequency of the exoitirtg 
a.c. voltage. The modulation is due to the first large current pulse in every half cycle 
of the intermitlent oleotrodeless discharge. 

A mechanism is suggested for the generation of strong noise in an eleotrodeless dis¬ 
charge. It is shown tliat due to intense ionisation caused by the first current pulse a 
reversed field region is produced and positive ion oscillations are possible during the 
existence of this pulse. Tliese ionic oscillations, however, break up at' random phases »- 
in different ions due to ioftie oollisicms. The resultant radiatioti has thus the charac- 
iensticB of noise. 
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Effect of Horizontal Movements in E, Regim\ on F, Region Drift- 
Measurements 

B. Ramachandka Rao anti E. Bhagibatha Rao, Waltiar^ 

The extent of iniiuonoo of the horizontal movenients in a lower region on the dirft 
rneasureinente of a higher region in the ionosphere has not yet been investigated. 
Using the spaced receiver method for the simultaneous sttidy of drifts in the E* and 
regions the authors have drawn the following conclusions. Wlien records were taken 
on the same frequency such that partial reflections are obtained from E* region, the 
drift measurements for the F 2 region are found to be predominantly influenced by E» 
movements giving the same direction of drift for both the layers. If, however, Fj 
drift measurements are made at a time when fss is sufficiently below the operating 
frequency, the dirft directions and magnitudes for both the layers are foimd to be 
different. Thus from a study of a large number of drift, records taken at Waltair it is 
established that the operating frequency should be sufficiently higher than (at 
least by about 0.8 Mo/Sec) in order to see that the drift measurements on hj region are 
not vitiated by the E* movements. Sample drift ivcords showing the effect of E* 
on Fj fading are reproduced. 

96. Behaviour of the F-Jayer from Tliree-spaced-receiver Records 
S. R. Khastgir, Calcutta and Ram Nohar Singh, Banaras 

The throc-spaced-reoeiver fading records taken at Banaras with pulsed transniis- 
sion at 3.8-4.2 Mc/s showed marked changes in the hoiir-to-hour and day-to-day 
observations. The paper descril'MJs typical fading patterns which, wdien analysed, 
revet 1 certain features regarding tlie behaviour of the f’-laycr. The followbig conclu¬ 
sions are drawn from the fading reoorfls taken simultaneously with the three i-eceivers. 

(il A steady horizontal drift of the F-Iayer is indicatetl by o regular periodic 
fading pattern. The method of ‘similar fades', as apjflied to the three records, gives 
the velocity and direction of the F-layor wind. 

(ii) The records taken on the sixth <lay of the Woi-ld Meteorological Interval 
(March 17 to March 26, 1958) reveal random fluctuations in signal amplitude which 
connot be regarded as definitely <lue to the turbulence in tbe P-layer, as such random 
variations can be attributed to meteorological disturbances in the lower regions. 

(iii) (3«u«i-periodic patterns consisting of irregular maxima and minima show 
that patches of higher electron density are formed at times in the F—layer moving in 
the horizontal direction. 

(iv) flome records reveal maxima appearing at gradually decreasing time-intervcls 
indicating the mov'oment of a single ion-cloud having a contour with ionization falling 
off on either side of the maximum ionisation at the centre. The gradual decrease 
in the time-interval between successive maxim agives a measure of the ionization gra¬ 
dient. 

(v) A few records show a reversal in the direction of the P-layer *Wind as indi¬ 
cated by the sense of the time-shift. 

(vi) The records taken a few minutes after the observed reversal in the direc¬ 
tion of the F-layer wind change into random fluctuations both with regard to the signal 
amplitude and to the sense of the time-shift indicating turbulonoe in the layer, 
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97. jEielaxatioxi Tim© and Microwave Dielectric Loss of High Purity 
Shellac 

S. S. Srivastava, Ooohin 

Microwave tlielectric prupertien of high purity aholim) haw boon ineaaured from 
100 ops to 10000 luc/s at room temperature. In radio frequency region meaBurements 
have been made by a Hartshorn and Ward type bridge. In 100 to 2000 mc/s region 
coaxial line technique has been used. In 3 ems and 8 nun bands wave guide test bench 
was assembled and the standing wave technique was adopted for measurements, 
lilonde is a high purity grade of shcllxe and is free from Rosin and Orpiment. The 
insoluble intpurities are 0.1 %. The tan 8-log/ curve shows a broadened peak of dielec¬ 
tric loss; maximum loss ooeumng in Ibe region I0« cpe. The loss frequency curve 
shows a distribution of relaxation time an«l the variation of the dielootrio loss conforms 
to tile e(jation 

tan S — 0.0436 Se<-h ^0.6 log^ j. 


9S. A Simple Equation for Estimating the Dii)olement of a Moleoule 
from Solution Data 

Satish CuANiniA SiiiVASTAVA and P. Cha!;ani>as. Calcutta and Bombay 
An emperioai equation, 


-w.. 4.(4;'5.) 

has boon derived from an approximation of Guggenheiin-Smith equation for oriental 
polarisation, n is dipolenioment, M-j is molecular weight of solute, A is constant for 

solvent, .09 for benzene, is tbe slope of dielectric constant of solution weight 

fraction of solute, curve. The equation is useful for a|>proximat«ly ustirnating thb 
dipolenioment of a solute only with dielectric constant measurement. It has also 
been shown that Somewhat similar emperioai equations for dipolenioment by Bigasi 
and by Balkrishiia and Rrivastava, are the apjiroximations of Guggenheim Smith 
equation, kept in n different form. 


Miscellaneous 

99. Ultrasonic Studies in Electrolytes Non-aqueous Solutions 

Bh. Krishnamcbty, Waltair 

Uitraaonjio v^ooitiea have been determined and hence adiabatic 
(ities have be«i caloalated for eleven non-aqueous solutions at 29!'’C. The solvents 
the methyl alcohol, ethyl alcohol, and n-butyl «doohol and the * 

inoj^anio salts ar© only sj^h^ly sohtbie in alcohols, meaaurements aro made at low 
conoentrationa of 0,0001 in 0,001 ntols.. The departures exhibited by these eptntlona 
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tVoiu tho theoretical laws derived from Debye-Huckel theory are explained as duo 
io the incomplete dissociation of these salts in these solvents of low dielootrio constants. 
It is found that in case of those salts which exhibited a departure, the concentration 
at which depsurture occurs is shifted to lower values in solvents of lower dielectric cons¬ 
tants. In case of those salts that showed a linear variation, the gradients of the 
straight lines are les.s in solvents of lower dielectric constants. 


KM). A Wire Grating Ultrasonic interferometer 

Gopala Mknon Srebkantath, 'J’rivandnini 

The phoiiotnenon of successive diffrac.tion of high frequency jdone waves of sound 
in a liquid in an optical celt at two exactly similar parallel wiro gratings immevsed in 
the li(iuid is utilised in the desigii of nn interferometer for the ineasureineut of tho wave¬ 
length \* of tliosc waves. If A is the grating clement, the sound beaiu emerging mn- 
mally from tho gratings undergoes variation in intensity whieli passes through maxinin 

A® 

and minima for diHtaiico.s even and od<l multiples of Z - ^ bf'tween ti)o tw<i gratings 

X* 

and by findings these distances at v'hieh the intensity is miniiiium, the interval can be 

determined. The minimum intensity is almost zero if the diamotei' of the wire is ^. 

The well known Debye-Sears optical iliffraetioii eft'oet is made use ol' in dotormining 
these distances, the diffraction spectra produced by (ho acoustic grating disappearing 
when the intensity of the sound beam is minimum. 


101. A Study of the Effect of High Elostrostatic Fields on tlie Optical 
Cosiitants of Semitransparent Metalii; Filitis 

Y. G. Naik and B. S. Adhav, Aliraedabad 

A study of the effects of high electrostatic fields of about 30,000 Volts on tho op( i- 
cal constants n & k and i-eiloctivity and transmittiviiy of semitransparent films of 
Iron, Niekol ivnd Copper show no detectable change when light polarised at an azimuth 
of 46 is allowed to be transmitted or relleoted by tliese films. The indications are 
that, with a photomultiplier tube os the detecting means and with tho wavelength 
range 435 mg to 630 m//, no effects were observed upto potential gradients of 10* 
volts/cm. 

102. Production of Joshi Effect in a Metal Electrode Discharge 

V. G. ELheb, Nagpur 

A more searching study of the conditions of production of Joshi efieot in an- elec¬ 
trodeless discharge has indicated the possibility of production of this effect in a metal 
electrode discharge. It is shown that the essencial condition for the production of Joshi 
effect in metal electrode a.o. discharge is the limitation of the dish^rge current to a 
low value so that the discharge lies mostly in the sub-normal region of the current 
voltage oharacteristicB. Such conditions can be produced in an a-o. metal electrode 
discharge by connecting a serial resistance (60k ohms) and a condenser (JOO pf. or lees). 
Under such circumstances wall charges exercise an effective control over tho discharge,. 
These wall chargee are affected by light and thus give rise to Joshi efi^t. 
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Theie is u considerable range of exciting voltages beyond threshold ov«f which a 
positive tToshi effect is observed. There is also an appreciable time lag between the 
instant of irradiation and the observed positive or negative effect. A theory is deve> 
loped that explains satisfactorily the more imjiortant features of this phenomenon. 


105. “Cosmics” tho Science of Spirit 

S. V. RAMAMiTBTy, New Delhi 

Cosmics is conceived as the Science of .Spirit as Physics is the Science of Matter- 
The Cosmic Theory on which Cosmics is based is a mathematical theory of the Cosmos. 
The Cosmos is tho Universe viewed as a imided field. The unity of the Cosmos is 
derived by me from the vision of Indian seers and thinkers whose vision and thought 
have been recorded in Vedanta, the philosophy of the Upanishads. The analysis of 
Uie Universe has been adopted by me from tho Science of the West. In the Upanishads, 
the one-ness of universe is called Brahman. Brahman is there defined as “That from 
which all is derived, by which all is maintained and into which all is merged.” The 
teacher aslcs tho student to think over this definition and the student is led through 
various stages of Brahman from time, space, matter, mind to super^consciousness and 
Bliss. The English word nearest to Brahman is spirit. This tradition has been alive 
in India down to tho present day when a leading statesman of India has expressed 
his belief in spirit as “the inner base of everything that exists.” 

The analysis of Science in tho West yields time, space and matter as three funda¬ 
mental entities of the universe. The conception of Einstein’s four dimensional 
and spirit ns fundamental entities of the imiverso but Physics has not accepted them 
as components of the universe which i.s its subject matter. Thus wliile philosophy 
and physics both deal with the universe, the former recognizes slao two fundam«ital 
entities—^mind and spirit—which Phj’sics does not recognize, confining itself to the 
three fundamental entities of time, space and matter. 

There is need to reconcile philosophy and physics, if knowledge is not to be a 
house divided against itself. The way to find the one truth they both seek is not be 
reject the thought and experience of either but to integrate them both. It is in this 
belief that I have built up tho Cosmic Theory as an integration of pliilosophy and physics. 
On this theory, the universe has five fundamental entities—spirit, mind, time, space 
and matter. Of these spirit is the basic entity, the inner self from which the other 
four are derived as the components of the outer self. 

I first postulated arithmetical relations between time, space and matter as made 
up of atoms of the same basic stuff but of largely varying size. I then passed on to 
their being of different dimensions. Therefore, I deduced an exponential relation 
between spirit and the remaining four. 

Mathematics has thus been the bridge between physios and philosophy. India 
invented the decimal system including the conception of one, ten and zero and also 
the relational numbers, positive and negative, Europe invented the imaginary number^ 
and transfinite number. All these forms are related to reality in different manifesta¬ 
tions. Straight line, circle, atomicity all play a part in manifesting the one entity of 
spirit in tho universe. 

I have applied my th^ry both to Physics and PbilQSop|tiy. I have depent^ fiW* 
verification of my theory on the results of the application bt both. My appHcations 
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refer on.y to limited parts of the field. My theoiy does not contradiet Physics in any 
manner but throws additional light on its results and fills uj) graphs. It also expressed 
the results of philosophy in a compact manner. 

Along with the reality of spirit, my theory is also based on the reali^ of number. 
'Che difficulty in dealing with mind and spirit mathematically has been that an appro¬ 
priate mathematical mechanism has not been found to deal with them just ns time, 
space and matter are dealt with by the variables t, r and m. I attach the symbols 
M [mu) and e [sigma) to mind and spirit respectively. The one entity a as observer 


observes the one entity a ns observed by ^ i.e. a pure number. This agrees with 

the dictum of Indian philosophy that lirahmm is both anurupa and sankhyarapa, 

i.e. spirit is both atom and number. 

Take an entity S . 6 has both atomic quality and number. To dissociate the 
number from the quality, denote the number as O’ . <r then is spirit. The simplest. 

do 

function of 0 which is free from ^-ness is . As this is a number, 1 put down 

^ . do 

the following equation Instwcon spirit and entity, ‘oiz, da varies as 


t.e. 0 varies as e<K 

The tlireo basic porpostions of Cosmios ore vims: 

1. Spirit and mind are real oven us time, space and matter, a, p, t, r nml m 
are tho five fundamental entities. 

2. The mathematical measure of spirit, is pure iiumtH>r. Mumber is real. 

3. The relation between a, s|iirit and 0, any entity of the outer uni\'er.se 

where o ~ S„ 

(including mind, time, ajmee and matter) is given by «« ^ ^ , 

when o — 0 

These three propositions giv'e mathematical form to the intuitions of Indian 
philosophy regarding the universe of cognition. They are the contribution which 
cosmics claims to make to Science. 'I'hey link philosophy with physics through mathe¬ 
matics. 

I have so fur described the basic aiiproacb of Cosmics. I then jiroceed to apply 
the basic propositions of Cosmics to some results in Physics and Philosophy. Tliese 
applications may be examined if tho basic approach is treated as worth consi.'Jeraf ion. 


Instrumentation 

104. Design of an Auxiliary Magnetic Drum Storage for Use with a 
Digital Computer 


K. Bakhbu, Bombay 

The paper describes the meohanical details and the logical design of a magnetic 
drum memory. Various methods of representing binary digital information for storage 
on magnetic drums are reviewed with regard to their merits. A functional description 
of this drum memory is given using the ‘Beiurn to Zero’ mode of representation. In 
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thia mode eaoh bit of information is represented on the surface of tlie drum by a spot 
magnetised to saturation in one direction and surrounded by a background field mag* 
netised to saturation in the other direction. 

The total capacity of the niemory will be 8192 woj-ds of 40 binary digits each, 
i-ecortled on a drum, 8 in in diameter and 12 in. long, rotating at a speed of about 
3000 r.p.m. The storage section communicates internally and externally on a parallel 
inode, in which the 40 binary digits of a word are i-emi or recorded at one time over 
as many separate tracks. The total number of tracks is 171 including the synchronis¬ 
ing tracks and is divided into 4 gi-oujis. The average access time turns out to be 
about 10 mil. see. 

This storage will act as an auxiliary memory lor the electronic digital computer 
being set up at the Tata Institute of Fundamental Research, Bombay. This machine 
has 1024 words of 40 binary digits each, as its fast random access memory in the 
shape of a 3 dimensional feirite core matrix assembly. 

105. A Simple Laboratory Purpose Multi-ohanncl Pulse Height Analyser 

A. K. Sengutta and R. Bhattacharyya, Calcutta 

simple ten-channel pulse height analysor has been ilesigned anti constructed 
utilising the discriminator, ant i-coincidence principle. Tho instrument has been tested, 
and tho overall performance htis been found to bo quite satisfactory. Design features 
include .sevoi'al diode tlisci'iiuinaiors in st'ries, each followed by a trigger circuit. The 
anli-coincidcn(;es take place in simple resistive elements. The stability has been found 
to he excellent for runs over roii'-idorable lengths of time. The inherent simplicity of 
tho analyser together with its suitability for use in coincidence experiments make it 
a useful instrument for laboratory work. 

106. A Slow-inotion Device for Longitudinal Movement of Grating Carriage 
in Eagle Mounting for Gratings of Large Radii of Curvatures 

V. Vbnkatbswara Rao and S. 1’. Krishna Swami Chbtty, 

Waltair 

Fine and accurately controlled longitudinal movement of a concave grating cai'- 
riugo over a length of 10 ft. cim be obtained with a short screw of only I ft. in length 
cut at ono end of a long rod. Adopting the stop by step micrometer principle a least- 
count of 0.0005" for this translatory motion is attained with a possible accuracy of 
0.00005", by estimation, if required. This arrangement has been successfully used in 
the case of a 21 ft. concave grating spectrograph designed and constructed by the 
authors in Andhra University. With this device tho grating can be set for different 
orders and regions of tho spectrum quite easily and precisely. The usual arrangement 
of a long lead screw and an equally long graduated scale is dispensed with. 


107. A New Method for Recording Melody Plot 

H. V. Modak, Poona 

In the paper is described a new method for recording Melody plot, for nrhioh use 
is mode of the Automatic Musical Instrument invented by the author. 
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The* Automatic Musical Instrmnent is a stringed instrument wliioh automatically 
plays musical accompaniment to vocal (or instrumental) music. It works on resonance 
principle. When notes are sung, the strings tuned to these notes vibrate [and the desir* 
ed accompaniment is obtained. 

For recording Melody plot a number Qf small electric lamps, which correspond to 
the strings of the Automatic Musical Instrument are arranged in a row. It has been 
so arranged that when a string vibrates, the corresponding lamp glows. So in music 
when different notes are sung the lamps corresponding to these notes glow in the same 
sequence. A photographic: record of these lamps obtained on a moving] film gives 
Melody plot (Time variation of pitch). The method is relatir-cly simple and gives 
better vi.suat representation of music actually sung. 
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ANALYTICAL CHEMISTRY 

1. Volumetric estimation of pentavalent vanadium with chromous salts. 

J. P. 'J'ANDON, Agra and R. C. MEHROTRA, Gorakhpur. 

It lias been shown in the present investigations that ainnioniiini nietavauadate 
solution can be titrated directly against the chromous sulphate. N-phenylanthranilic 
acid, (liphenylamine, diphctiylbenzidiuc and diphenylamine sulphonic acid serve 
satisfactorily as internal indicators for the VO-, to VO-'-+ change. It has been 
further demonstrated that ferric and cupric salts do not interfere in the aliove 
titrations. Mixtures of vanadate and dichroniate or vanadate and ceric sulphate can 
also he titrated in the same manner using the very indicators. 


2. Estimation of Bivalent Tin and Hexavalent Uranium with Chromoua Sulphate. 

J. P. TANDON, Agra and R. C. MEHROTRA, Gorakhpur. 

The results described in the present communication show that stannous chloride 
and uranyl acetate can he. estimated with the help of chromous sulphate. In the 
case of tin, excess of ferric iron is added and its excess found by titration with 
chromous sulphate, using neutral red or phenosafrauine as indicator. In the case 
of uranyl acetate chromous salt titration, tire above two indicators work satisfac¬ 
torily in the absence of excess sulphuric acid, whereas methyl red and p-ethoxycrys- 
odine give good end points even in the presence of excess of acid. In the alter¬ 
native procedure for the estimation of uranium, cliromous sulphate serves the 
purpose of Jone’s redactor. 


3. Spectrographic analysis of Lithium In Indian Micas. 

B. DAS SARMA and MANOJ KUMAR AfAJUMDER, Calcutta. 

A rapid method for spectrographic analysis of Litliinra in Indian mica has 
been developed. A number of mica samples containing varying Lithium contents 
(60—4000 ppm. Li—as found by Chemical concentration and determination in the 
flame photometer) were used as standards. Standards and unknown mica samples 
were each diluted with equal quantities of potassium chloride and taken in the 
cavity of speepure carbon anode. The cathode was also composed of a carbon 
electrode. The excitation was by 220 volts D.C. arc at 10 amperes. The exposure 
was for 2 minutes. Potassium chloride acted as a spectrographic buffer and intensi¬ 
fied the lithium lines. Li 6707 was utilised for micas low in lithium and Li 3232 
for those richer in lithium content. No internal standard was used. A step sector 
was used and intensity measurements were done by a non-retiorditig Hilger Micro- 
photometer. Results are reptodtwiible and within 20%. It has been found that 

m—0 
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this method works much better than using artificially prepared standards. Rb was 
detected in samples rich in I/i, but Cs only iu the spectra from chemical con¬ 
centrates. 


4. Rapid geochemical method for determination of nickel in soil, laterite and 

other allied materials. 

A. N. CHOWDH€RY and B. DAS SARMA, Calcutta. 

A new rapid method for estimation of nickel in soil, laterite and other allied 
materials has been developed. This colorimetric method utilises the wine red 
colour of the oxidised nickel dimelhyl-glyoxime. But a significant variation in this 
method from the earlier ones utilising the same colour reaction is the absence of 
any oxidising agent. The colour is stable and the method is much more repro¬ 
ducible. 

Smnple is fused with potas.sium hisulphate and the melt is dissolved in dilute 
hydrochloric acid. In an aliquot of the solution nickel dimethyl-glyoxime is 
extracted by a mixed solvent of l>en;'cne and amylalcohol. The organic layer sepa¬ 
rated from aqueous layer, washed and shaken with a strong caustic alkali solution 
and some dimethyl-glyoxime. This step extracts nickel in the .aqueous layer ami 
develops a wine red colour tentatively b_v aerial oxidation, wliich is matched visually 
with .standards. 

Accuracy of this method is suitable for use in .geochemical prospecting work. 
30—40 estimations can be made in one man-day of 8 hours. With proper care this 
method can be applied to bauxite, iron oics and rock as well. 


5. A new method for estimation of Nickel. 

B. DAS vSARMA and SADANANDA DAS, Calcutta. 

A highly selective and sensitive melJiod for the estimation of nickel in rocks 
and minerals has been worked out. Besides, the method is very rapid and in¬ 
expensive. The yellow colour produced by nickel dimethyl elyoxinie in organic 
solvents has been utilised. The method consists of acid decomposition followed by 
suitable aliquots being extracted with the solvent (80% heiv/ene, 20% isoamyl 
alcohol by volume) after coniploxing with citrate addition of dimethyl glyoximc and^ 
rendering the solution ammoniacal. The amount of solvent is such that not moreC; 
than 10 V of Ni is present per c.c. of sedvent, as judged by absence of any red preci- ^ 
pitate at tlie interface. The mi.xed solvent forms a clear layer very quickly and is ■ 
freed from interfering elements like coppe-, col>alt etc. by two-three successive 
extractions vdli 1 ;10 ammonia saturated with i.so-amyl alcohol. Measurements 
were made at 360 mfi in the Beckman (model B) .spcctropliotoineter. The method 
proved succes.sful for all materials containing over 01% Ni sent for e.stimation in 
our laboratory. 


6. A quantitative Spectro-chemical method for the analysis of Zirconia (or low 
Hafnia content. 

B. R. VENGSARKAR and R. K. DHUMWAD, Trogibay. 

A mefhod is described for the determination of Hafnia over the range 00125 
to 0-263%. The spectrograph employed has a reciprocal dispersion of abont 4 A®/mm. 
at 2600\°, fHilger E492). Excitation was by means of an intermittent A.C. arc 
with 230 V. and 6 ampa. (Hilger Source Unit F.S. 110). 



Section IV : Chemistry 


63 


Oxides of the samples are adhered to on one of the flat ends of graphite 
electrodes by a drop of diluted “Durofix”, Intensity ratios of the line pair i^f II 
2641*406 A.® and Zr II 2642*51 A® are obtained and used for plotting the working 
curve. Standard deviations calculated from a total of 30 observations, are, 6, 14 
and 25% at 0*263, 0*0225 and 0*0125% Hafnia respectively. 


7. Determination of Microgram quantities of Uranium in Thorium. 

M. S. VARDI}, Trombay. 

Uranium present in micro amounts in thorium is extracted from the nitrate 
solution with 5% Tributylphosphate in kerosene. The extraction of thorium is 
prevented by complexing it with I5.D.T.A. Calcium nitrate is used as a salting 
agent and the aqueous phase is adjusted to a pH of 2*5 before extraction. After 
scrubbing the organic phase with saturated ammonium nitrate (pH 2*5) the uranium 
is back extracted with aiiinionium carbonate aiid determined fluonnietrically. Thoria 
samples containing as low as 0*2 p.p.m. of uranium have been analysed. 


8. Colorimetric determination of Boron in reactor materials by the Curcumin* 
trichloroacitic<acid method. 

H. h. DCSAl, M. S. PUNDHARKAR and M. SANKAR L)AS, Trombay. 

The capture cross section of boron for thermal neutrons is high, so that it is 
necessary that reactor materials should not contain more than 1 p.p.m. of this 
element. This rigid purity control has necessitated on the development and stan¬ 
dardisation of a colorimetric method for the detcnninatioii of boron, based on its 
reaction with curcumin in presence of T.C.A. 

Different methods are employed for the isolation of boron from different matrics. 
For the analysis of cokes, pitches and grapliifcs, lioron is fiist fixed as calcium 
borate and the boric acid isolated by the removal of cationic impurities on a 
cation exchange resin. In the case of uranium, ihorimn, metal or sails, boron is 
isolated by inethylborale distillation. The final coloriinefric procedure permits the 
determination of 0*04 p.p.m. of B in the final solution with an accuracy of 10%. 


9. The separation of Thorium from Cerium and Lanthanum. 

K. SINGH and D. PATNAIK, Cuttack. 

The separation of thorium from cerium and lanthanum is involved at a certain 
stage of the extraction of thorium from monazite. For this purpose organic 
reagents are used which either extract or precipitate a compound of thorium in 
the pure state. We have used glacial acetic acid as the reagent for the .separation 
of thorium by precipitation. The choice of glacial acetic acid has been made for 
the easy availability of this chemical at a low cost in onr country and also for its 
easy recovery. By this method thorium has been separated from a mixture of 
thorium and cerium and from another mixture of thorium, cerium and lanthanum. 
Though due consideration has been given to both recovery and purity, yet stress 
has been laid on the latter to a greater degree. 

10. Error involved in the estimation of Thorium by the lodate method. 

G. SAHOO, S. MISRA and D. PATNAIK, Cuttack. 

The estimation of thorium by the iodate method is an established one. While 
working on the separation of thorium it was necessary to use a method as a 
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standard one. The conversion of thorium nitrate to formate and subsequent ignition 
to oxide can easily be done in a platinum crucible. By this method and using 
spec-pure thorium nitrate (of Johnson Matthey & Co., England make) the thorium 
content in a fixed volume of a nitrate solution was determined. When this method 
of estimation was compared with the iodate method, it was found that there is a 
loss of thorium in the latter method. The loss occurs at the stag^" of precipita¬ 
tion of the iodate and also its washings. The percentage of this loss depends 
upon the quantity of thorium taken for estimation, the greater is the percentage 
of error the less the amount of thorium taken for estimation. 


11. Separation of Uranium from Lanthanum and Sodium. 

G. SAHOO, S. MISRA and D. PATNAIK, Cuttack. 

Uranyl formate has got the unique property of undergoing photolysis resulting 
in tlie precipitation of hydrated uranium oxides whereas the femnates of its accom¬ 
panying elements such as, cerium, lanthanum, sodium and calcium etc. in the ore 
do not possess this property. This pioiicrty can be utilised to separate uranium. 
Further, advantage can be taken of the solubility of the formates on account of the 
fact that, whereas the formate of uranium is fairly soluble in W’ater, those of 
cerium and lanthanum are slightly soluble. In this communication the separation 
of uranium of 99-5 per cent i)urily has been carried out from mixtures of uranium 
with sodium and lanthanum without any loss of uranium in the process. The 
materials are cheap indigeuous chemicals like nitric acid and formic acid and 
sunlight, the natural source of energy. 


12. Glycolic titration of Acids and Acid mixtures. 

CH. KALIDAS, Calcutta. 

The acidic character of glycolic solvents has well been utilised for the titra¬ 
tion of a number of weak bases, which cannot be titrated in water. Acidic solvents 
can also be used for the titration of acids and differential titration of acid mixtures 
since such solvents tend to exert a ‘‘differentiating efiect” on these acids unlike 
basic solvents which exert a “levelling effect”. 

A number of acids, monobasic and dibasic, in Ethylene Glycol : isoprojjanol 
(1 :1) have been titrated against sodium glycollate in the same solvent. Thus it has 
been found that phthalic acid gives two well defined infllexions corresponding to its 
dibasic nature and phosphoric acid also gives two inflexions corresponding to its 
first two hydrogens, though the inflexions are weaker than those in water. 

Using the information obtained regarding the relative strengths of acids from 
the titration curves, a few differential titrations of acid mixtures have been carried 
out. 


Thus picric acid can be differentially titrated in presence of acetic, formic or 
citric acid.s. Also it is possible to titrate a mixture of phthalic and salicylic acids 
which gives two inflexions, the first one corresponding to half phthalic-f-salicylic 
acid while the second one corresponds to total neutralisation. A mixture of 
phthalic and sulphuric acids gives three inflexions, the first one corresponding to 
the first hydrogen of sulphuric acid, the second one corresponding to tlie second 
hydrogen of sulphuric-f-the first hydrogen of phthalic while the third one corres¬ 
ponds to the second hydrogen of phthalic acid. 
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13. Spactrophotometric Datermination of Uranium with Nicotinamidonhna. 

K. K. TRIPATHI and U. BANURJEA, Jadavpur. 

Uranium {VI) has been found to give a yellow colour with nicotinamidoxime 
in alkaline medium which has been found to be highly satisfactory for the spectro- 
photonietric estimation of the metal. The optimuiii pH for development of the 
colour is 10'9—11-5 in presence of a large excess of the reagent, at IS—40®C. The 
colour intensity is measured at 400 m/i. Sensitivity is 0 045 y uranium/cm*, with 
a visual identification limit of 5 y uranium/ml. Beer’s law is obeyed in the range 
of 5—40 p.p.m. of the metal with an optimum range of 8—40 p.p.m. The colour ia 
stable for at least an hour. 

All the common anions are without effect, excepting however phosphate, car¬ 
bonate and cyanide which are tolerated only in traces. Use of tartrate or EDTA 
helps to mask effectively all the interfering cations excepting copper, iron and 
vanadium. 


14. Spectropkotometric Determination of Cobalt with Nicotinamidoxime. 

K. K. TRIPATHI and D. BANERJEA, Jadavpur. 

Col^alt (11) gives a deep blue colour with nicotinamidoxime in alkaline aqueous- 
alcoholic medium which has been used for the spiectro-photometric determination 
of the metal. The optimum pH for development of the colour is 9-8—11-3 in 
aqueous-alcoholic medium (40% v./v.) in presence of a large excess of the reagent, 
iit 15 —35®C. The colour intensity is measured at 580 m/i. Sensitivity is 001 y 
cobalt/cm*, while the visual identification limit is 0-5 y cobalt/ml. Beer’s law is 
obeyed in the range of 0-2—20 p.p.m. of cobalt, with an optimum range of 2—16 
p.p.m. of the metal. The colour is stable for at least half an hour. 

On account of the high pH and alcoholic medium used, most of the cations and 
anions interfere and, hence, must be removed. Use of citrate and tartrate helps to 
mask a few of the interfering cations. 


15. Separation of Niobium and Tantalum with phenylarsonic acid. 

A. K. MAJUMDAR AND A. K. MUKHERJRE, Calcutta. 

A study on the effect of phenylarsonic acid for the estimation of niobium and 
tantalum indicates that the said reagent allows the estimation of tamalum from an 
ammonium oxalate solution, which contains either sulphuric acid to the e.xtent of 
about 10% v/v or whose pll is maintained anywhere up to the maximum of about 
5-8. Again for the complete precipitation of niobium the pH of the solution should 
be more than 4-8. A pH lower than 4-0 fails to precipitate'niobium. The amount 
of ammonium oxalate in each case should not be more than 25 times the amount of 
the pentoxide, as a higher amount of the oxalate has a tendency to keep it in 
solution. 

From a mixture of tantalum and niobium the former is first precipitated by 
the reagent from a solution maintained at a pH below 3 0, or preferably from an 
acid solution, and from the filtrate niobium is recovered by adjusting the pH to 
above 5-0. But when the ammonium oxalate is in excess, niobium is recovered by 
cupferron. When the ratio of Ta,0, to Nb.O, is higher than 1 :2, reprecipitation of 
the tantalum is necessary. Titanium, zirconium, lead, barium and strontlurn inter¬ 
fere with the determination of tantalum though, other Tons have no effect in pre¬ 
sence of complexone III. 
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16. Eleetro-cbromatography in the separation of ions. Part VII. Separation of 
alkaline earth metals. 

A. K. MAJUMDAR and B. R. SINGH, Calcutta. 

a!) 

Complete separation of ternary mixtures of ions of Ca, Mg ana Sir or Ba with 
ammonium chloride and less complete but detectable separation of the same mixtures 
with ammonium nitrate have been achieved along with a few binary separations of 
the type Ca-Ba, CaSr, Ca-Mg, Mg-Sr and J\lg-Ba. 


17. High frequency titration and estimation of ions—I. Determination of Silver. 

A. K. MAJUMDAR and A. K. MUKHRRJEE, Calcutta. 

High frequency titration has been found to be a highly suitable technique for 
the volumetric estimation of silver with potassium chloride, potassium bromide, 
potassium iodide, ammonium thiocyanate, 2-mercaptobenzothiazole and bismuthiol II. 
The results have been lound to be highly accurate when the amount of silver pre¬ 
sent w'as not more than 15 mg. Titration of potassium cyanide with silver nitrate 
gives an end point corresponding to the complex K [Ag(CN),]. Reverse titration 
fails to give any sharp break. Mercaptobenziinidazole bismuthiol I and potassium 
chromate are not suitable as reagents. 


18. High frequency titration and estimation of ions—II. Determination of barium, 
lead, thallium, calcium, cerium, copper and silver. 

A. K. MAJUMDAR and B. K. MITRA, Calcutta. 

Solutions of potassium chromate, ammonium oxalate and ferrocyanide are used 
as titrants for the high frequency titration of metal ions. Lead and barium, up to 
20 mg., and thallium, up to 50 mg., are estimated with chromate with good results. 
Siinilarly, ammonium oxalate behaves satisfactorily when the concentration of 
calcium is not more than 10 mg. and that of cerium is between 10 and 40 mg. 
Copper and silver can be titrated by ferrocyanide only up to a concentration of 
10 and 20 mg., respectively. In all the cases, the pH of the solution should pre¬ 
ferably be between 6 0 and 6-5, though it can be extended in some cases to even 5 0. 


19. Amperometric estimation of Palladium. 

M, M. CHAKRABARTTY, Calcutta. 

In sodium acetate-acetic acid buffer the diffusion currents of palladium and 
of the reagents bismuthiol I, bismuthiol II, 2-raercaptobenzothiazole and 2-mercapto- 
benzimidazole remain constant respectively at potentials (vs S.C.E.) of —0-3 to 
-0-8V, 0 0 to -0-3V, 0 0 to -0-8V, 0 0 to -0-8V, -0-4 to -0-6V and -02 to -0-7V. 
Bismuthiol I, at an applied potential of —0‘3V, is effective for the estimation of 1’2 
to 2-5 mg. of palladium, whereas bismuthiol II and 2-mercaptobenziraidazole give 
highly satisfactory results with 1-2 to 6 0 mg. of palladium at a potential of — 0’5V, 
2-mercaptobenzothiazole at the latter potential gives an error of about 5% when the 
concentration of palladium is about 6*0 mg. 
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20. Spectrophotometric Determination of Oamium vrith Antiuraiiilie aei4» Put L 

A. K. MAJUMDAR and J. G. SEN GUPTA, Calcutta. 

Antliranilic acid has been bound to be a highly sensitive reagent for the spectro¬ 
photometric determination of quadrivalent, hexavalent and octavalent osmium at 
1 )H 6. The element in all the three valence states forms a dark violet coloured 
compound having the maximum absorbance at 400 m/i. ' 

Quadrivalent osmium can be determined in presence of diverse ions using EDTA 
(disodium salt) as a masking agent. 'J'he optimum concentration range for the 
method is 2 to 6 p.p.m. of osmium where the per ccul relative error per 1% 
absolute photometric error is 2-8. 

Job’s method of continuous variation, mole ratio and the slope ratio methods 
establish a 1:1 complex Iretween quadrivalent osmium and the reagent. Again, 
application of the mole ratio method to the reaction between osmium tetroxide or 
osmate and the reagent indicates oxidation of the reagent first and then 

the formation of a 1:1 complex between the reduced o.smium (IV) and the un- 
oxidised excess reagent. The complex is stable in water and alcohol and has an 
average disweiation constant of 4 6xl0-‘. 

Part IT : Sulplianilic acid as reagent Sulphatiilic acid has been found to be a 
very effective reagent for the spectrophotometric determination of hexavalent and 
octavalent osmium at pH range 1-8—3-5. In these two valency states the element 
forms a dark-violet complex with the reagent having absorption maximum at 
490 nijtt. 

As most of the ions interfere in the determination, the element must be sepa¬ 
rated as osmic acid by nitric acid distillation. Beer’s law is obeyed with 0-5 to 
9 p.p.m. of osmium (VIII) and 1 to 18 p.p.m. of osmium (VI) and optimum con¬ 
centration ranges are to 2 to 8 p.p.m. for osmium (VIII) and 4 to 16 p.p.m. for 
osmium (\T). In these ranges, the per rent relative errors per 1% absolute 
photometric error are .102 for osmium (VJII) and 31 for osmium (VI). 

Application of continuous variation and molar ratio methods indicate that in 
.solution a 1 :2 complex is formed between hexavalent osmium and the reagent with 
an average dissociation constant of 12x10-'. 


21. Bismuthiol 1 as an Analytical Reagent. Estimation of Blsmutk and Palladium. 

M. M. CHAKRABARTTY, Calcutta. 

Bismuth and palladium have been determined volumetrically after precipitation 
as bismuthiol I complexes. From OTN hydrochloric acid solutions they are sepa¬ 
rated from Fe-t*. Al, Cr, Ce+‘, Zr, Ti, Th.' UO,+>, Be, Mg, Mn. Co, Ni, ‘Zn, alkiHs, 
alkaline and rare earths. 

A mixture of tartrate or citrate and complexone III has been found to be 
useful for the separation of palladium at a pH 3-5—8 5 from As, Zn, Bi, Sr+*, 
Sb, Fe+*, T1+*, Cu+', Cd. Ce+*, Pb. Rn+>, Os+*, Ir+«, Rh+*, VO,-', CrO,-*, 
AsO,-*, WO,-*, PO*-*, MoO,-* and from all the other ions referred to above. 
Potassium iodide at pH 6 (>—8 0 and thiosulphate at 6—7 keep Ag, Pb, Hr+* and 
An+*, Ir+*, Os+* respectively in solution and thus allow a selective precipitation of 
palladium. 

Hg+’, Pb, Cu-I-*, Ag, TI+*, Cd and Pd when present along with bismuth are 
first removed by the reagent and from the filtrate bismuth is estimated. Sn+*, Sb+*, 
Fe+*, F-' VO,-*, PO,-*, AsO,-* and CrO,-* interfere in bismuth determination 
while only Sn-f*, Pt+* and CN-* in palladjnm estimation. 
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22. Ultraviolet Spectraphotometric determination of Thorium with 2:4-Diehloro» 
phenoxy acetic acid. 

SACHINDRA KUMAR DATTA, Darjeeling. 

Thorium salt of 2 :4-Dichloroi>heiioxy acetic acid is soluble in aqueous ammonium 
carbonate solution. The solution of this salt-like compound shows maximum 
absorbance at a wave length of 230 aifi and follows Beer's law. The spectrophoto- 
metric determination of thorium is based on the measurement of absorbance of 
this solution. The sensitivity of the method is 0 019 y of thorium per cm* but the 
accuracy is poor in samples containing less than 2 mg. of thorium. The common 
metals do not interfere but strong interference is exhibited by iron, cerium (IV) 
and zirconium. 


23. Spectrophotometric determination of Uranium with l-Nitro«o-2-hydroxy-3* 
naphthoic acid, 

SACJIINDR A KUMAR DATTA, Darjeeling. 

l'Nitroso-2 hydroxy-3-naphthoic acid produces quantitative precipitations of 
cobalt, palladium, thorium, zirconium and uranium. In the present jiaper, this re¬ 
agent has been employed for the .spectrophotometric determination of uranium. 
Uranium is quantitatively precipitated from its solution with an aqueous 1% .solu¬ 
tion of this- reagent at pH 3-5 and the yellow uranium (VI)—complex is dissolved 
in 3M ammonia. This solution exhibits an absorption maximum at pll 10-4, which 
is the optimum pH for the determination of uranium by this method. Beer’s law 
is obeyed between concentrations of 2 mg. to 80 mg. of uranium per litre and the 
practical limit of the sensitivity of the colour reaction is 0-5 y per cm*. But as 
onh up to 4 mg. of urauiuni could be precipitated with this reagent from 50 ml. 
solution, it is not jiossible to estimate tpiantities le.s.s than 2 mg. per 25 ml. of 
samples by this procedure. The method is useful since most of the foreign elements 
can be separated from the uranium solution jirior to its photometric determination. 


24. Gravimetric determination of Uranium with Phenyl Glycine Ortho Carboxylic 
Acid. 


SACHTNDRA KUMAR DATfA, Darjeeling. 

Phenylglycine-o-carboxylic acid form.s quantitative precipitation with thorium, 
zirconium and uranium (IV). Here a method for the gravimetric determination of 
uranium has been described. The method is based on the reduction of uranyl ion 
to quadrivalent uranium and precipitation of the latter with the reagent. A 
greenish-white precipitate comes down from a uranium (IV) solution in presence 
of an excess of ammonium acetate and in the cold. A temperature between 5 and 
I0®C has been found suitable for the complete precipitation. The uranium (IV) 
salt of the reagent is unstable to heat, light and on keeping for a long tithe. The 
composition of the salt appears to be : UfCjHjNOi),, but it is slightly variable and 
hence determination by direct weighing is not advisable. IgniCibn of the precipi¬ 
tate to UaO, is essential. The reagent may be used for the determinatidn of 
uranium in presence of either thorium or zirconium. Uranium and thorium or 
uranium and zirconium when present together in a mixture, may be C(Hietermined» 
by adjustment of conditions. 
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25. Volumetric eattnuttion of Thorium by Ferrocyanide. 

Miss KAMALA ZUTSHI and JAGDISH N. GAUR, Jaipur. 

Precipitation of TliFe(CN)* from a solution of thorium nitrate with potassium 
ferrocyanide at various concentrations has been carried out. The precipitate was 
filtered and tlie excess of ferrocyanide thus obtained was titrated against a standard 
solution of ceric sulphate. The amount of potassium ferrocyanide that reacted 
with thorium nitrate to form thorium ferrocyanide was calculated. 

From the titration relationship in all cases the precipitate bears the compo¬ 
sition ThFe(CN)e. This is in agreement to our previous observations by the 
physico-chemical methods Gaur and Bhattachar 3 ’a (Jour. Indian Chem. Soc., Vol. 31, 
No. 6, 1954). This provides a very correct method for estimating Thorium 
volumetrically. 


26. Thiosalicylic Acid as a Colorimetric Reagent for Uranium. 

BIMANESH SUR and AMIYA KUMAR CHAKRABURTTY, Calcutta. 

Salicylic acid and its derivatives like salicylamide, salicylaldoxime, salicyl- 
amidoxime, salicylhydroxamic acid etc. have all been examined as colorimetric 
reagents for uranium (VJl. Thio.salicylir acid in which ihe phenolic —OH group 
of salicylic acid has been substituted by -SH group has also been found to be a 
good colorimetric reagent for the clement. The golden yellow colour whose 
absorption goes on increasing in the ultra-violet region can be measured at 400 ma 
below which the reagent has .got much absorption. The optical density at 400 ni/i 
has been found to remain unchanged at the pll range 7 to 8-3. The colour sy.steni 
at this wavelength obeys Beer’s Law. Using 2 c.c. of 1% alcoholic solution of 
the reagent up to 2 mg. of uranium in 50 c.c. can be estimated at 400 mp, against 
the reagent blank. The sensitivity of the reaction is 007 V/c.c. (Sandell) 
pD—715. This compares fav'ourably with the sensitivities of the other coloriraelric 
reagents of uranium. But the reagent suffers from the same defects as those 
found with other salicylic acid derivatives in re.i,’ard to interferences by diverse 
ions. Studies on the stability and nature of the coloured complex are in progress. 


27. Estimation of Zr by m-etbyl phenoxy acetic acid. 

A. B. SEN and Miss SARASWATI MISRA, Lucknow. 

m-rnethyl pheno.xy acetic acid has been prepared and used as a reagent for 
the estimation of Zr grav{metrically at different concentrations of free hydrochloric 
acid in the solution. When the concentration of free acid in solution is 0 I2N— 
O ISN the precipitation is quantitative. When the concentration of free acid is 
more than 0-15N Zr is not quantitatively precipitated. 


28. Spectrophotometrie study of Gallium-Salicylic Acid Complex. 

REBATI CH. DAS. R. K. NANDA and S. ADITYA, Cuttack. 

The formation of the colourless complex between Gallium-perchlorate and 
Salicylic acid has been investigated by the ultraviolet spectrophotometrie method. 
The study of the absorption spectra of the complex at different pH values show 
that the complex formation is maximum around pH 3-5.. Job’s method of con¬ 
tinuous variation suggests that the complex possesses the composition having. 



70 


Proc. 46th Ind. Sc. Cong. ; Part III: Abstracts 


reactants in the ratio 1:1. From this optical density measurements the stability 
constant of the complex at pH 34 and at different ionic strengths have been 
calculated. The values are (3*5±0-4) x 10‘, (1-86+ 0'18) X 10% (1-35±013) x 10* and 
{0-902 ± 0-058) X10* at ionic strengths 0 02, 0 05, O-I, and 0-2 respectively. 


29. Estimation of Albumin and Different Globulins in Antitoxin Serum by • 
Simple Micro>KjeIdahI Method. 

S. K. DUTTA, Calcutta. 

Antitoxin serum has been fractionated at different concentration of KHjPO* in 
cold and filtered. The filtrates \\ere analysed for nitrogen content, in order to 
estimate the precipitated alhnmin and the different globulins at different stages. 
This method is applicable to normal serum too. A comparative study of this 
method rvith the spectrophotometric method of Aull et al was carried out and 
they agreed well. An advantage of this method is that the non-protein nitrogen 
fraction of the serum can also be assessed. 


30. Investigation on the chemical comimsition of hydrogen clays prepared from 
soils. 


vS. K. NANDI, Calcutta. 

The chemical composition of hydrogen clays prepared from a number of typical 
Indian soils was determined. The SiOj/AljD, and ratios are well 

correlated with the base exchange capacity of the hydrogen clajs. An appreciable 
quantity of potassium is present as a lattice constituent of the clays, shorving the 
existence of micaceous days. Potash content in Moritnrorillonite clay suggests that 
it is a beidellitic clay. Others arc very likely a rnixtirre of cla 3 'S arrd contain 
illite as one of the constituents. Calculation of the lattice conrpo.sition is possible 
only with one clay, which as X-ray analysis shows is a more or less pure clay 
mineral. 


31. Nonaqueous Titration of weak bases using Chloracetic Acid medium. 

D. RAMAvSWAMY and Y. NAYTTDAMMA, Madras. 

Several of the organic bases like diphenylamine, hexamethylene tetramine, 
irrea, etc., are not titratable in glacial acetic acid acetic anhydride medium. The 
use of chloracetic acid however enables these base.s to be titrated accurately with 
quite sharp inflexions. Chloracetic acid, however, has to be employed in presence 
of another solvent. In cases where acetic anhydride does not enter into reaction 
with the base within the duration of titration, a mixture of chloracetic acid—acetic 
anhydride in 1 :4 ratio was found to be ideal as a titrating solvent. In such a 
solvent hexamethylene tetramine and urea are titrated stoichiometrically corres* 
ixjuding to the formation of mono salts. 


32. A New Colorimetric Method for the Standardization of Hjjrpobromite. 


G. S. DESHMUKH and S. V. TATWAWADI, Banaras. 


The oxidation of ferrocyanide by hypobromite and the optical density of the 
yellow colour of ferricyanide thus developed has been studied using a Hilger 
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Spekker Absorptiometef Model H760. A violet filter having a luaxiiniun tranS* 
tnissioii ill the range of 420-450 m/i was used.*' Scries of experiments showed thaj^ 
quantitative oxidation of ferrocyanidc occurred in the pH range 8-8-5 (bicarbonate 
buffer) and the curve obtained by plotting the optical density against the concen¬ 
tration of ferrocyanidc may be used for standardization of hypobromite. The results 
compared favourably with those obtained by an amperonielric titration of hypo¬ 
bromite against sodium arseuite as a primary standard. 


33. Study on the Separation of Uranium and Iron (III) by Ion Exchange. 

DEBABRATA SRN, Jadavpur. 

A method for the separation of Iron (III) from U (VI) on anion exchange 
resin e.g. Amberlitc IRA-400 has been worked out. In 10% sodium chloride solu¬ 
tion it has been observed that ferric chloride is not alisorbed on the resin column, 
rrauiuin (VI) on the other hand is retained on the column under the same experi¬ 
mental conditions, indicating the formation of uranyl chloro complex salt. 


34. Analysis of Low Carbon contents in Steels. 

V. RAMAKRISHNA, Jamshedpur. 

A modified low pressure method has been described for the analysis of carbon 
Ic'-s than 01% in steels. A .single factor weight (2-729 p.) of the sample, or a 
fr.action thereof, depending on the carlxm content, is combusted with a flux in a 
stream of purified oxygen at 1150°—1250°C. The products of combustion, after 
pa.'jsiug through absorbers for vSO, and HjO, arc condensed in a specially designed 
trap immersed in lupiid air. The solidified COj is subsequently evaporated into 
evacnateil bulb.s, whose v-olumc has previously been calibrated. The resulting pres¬ 
sure of the gas gives a direct measure of the carbon content of the sample. Some 
typical results obtained for standard steel samples are presented and the precau¬ 
tions to be observed for reliable analyses are considered in detail. 


35. Acid-base titrations in non-aqueous solvents with malachite green as an 
internal indicator. 

SARJIT SINGH .SANDIIU and RAM CHAND PAUL, Dharwar. 

Quite recently, the field of acid chlorides such as acetyl chloride, benzoyl chloride 
and pho.>.pliorus oxychloride has attracted the attention of various workers. Crystal 
violet and benzauthrone h.-we been studied in these solvents. In this paper, the 
work carried out with malachite green ns indicator has been described. Acid-base 
titrations In benzoyl chloride with malachite green as a means for detecting the 
end point provide quite interesting results. Lewis acids stannic chloride and 
titanium tetrachloride w'hcn titrated with base.s such as quinoline, «-picoUne and 
dimethyl aniline indicate the reversible behaviour of the indicator. However, in the 
case of thionyl chloride the indicator is destroyed and tolerable results are obtained 
only when the indicator is added near the approach of tlie end point. The resnlts 
of these titrations afford a means of quantitative assessment of acids and bases in 
tiiese media if the proper conditions are followed. 
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36. Colorimelric Studies in the Reduction of V+’ by Thiourea. 

G. S. DESHxMUKH and S. V. TATWAWADI, Banaras. 

The reduction of peutavalent vanadium to V+* stage by thiourea in HCl medium 
has been studied. The optical density of the blue colour of tetravalent vanadium 
solution was determined and its concentration was found out from a calibration 
curve obtained with standard solutions of vanadyl sulphate. 8 ml. of I M V+* 
corresponds to 1 ml. of 1 M thiourea. The results have been adopted for the 
quantitative determination of vanadium. 


37. Colorimetric Micro-Determination of Cyanide and Thiocyanate. 

G. S. DESHMUKH and S. V. TATWAWADI, Banaras. 

The intense yellow colour developed on treating a cyanide or thiocyanate solu¬ 
tion with pyridine and sodium hypobromite in alkaline medium has been adopted 
for the colorimetric determination of CN~ or SCN-. Using the Spekker Absorptio- 
nieter Model H7d0 and the violet filter (maximum transmission at 430 m/i) micro¬ 
quantities of cyanide and thiocyanate were determined quantitatively by the aljove 
procedure. The nietliod is specific and is not affected by common anions and 
cations which remain colourless on oxidation with hypobromite. 


38. The Spectro-chemical Determination of Boron in Graphite. 

A. P. D’STUVA, Bombay. 

A spectroihemical method has been worked out for the estimation of trace 
amounts of B in graphite, in the range 0-25 p.p.m. to 4 0- p.p.m. 15 is first fixed 
in CaO by ashing o mi.xture of 800 mg. of graphite and 400 mg. of CaO (50 mg. 
of this is given by Calcium Sucrate). To this is added 0-4 ml. of a solution of 
cupric nitrate (75y/ml.), to provide Cu as the internal standard. Prom this, 50 mg. 
pellets are made, and then arced at 12 0 amps., 220V, D.C. using a Hilger E492 
large quartz spectrograph (Plate factor at 2500 A°, is 3 A°/mm.). The line pair 
employed is HI 2497 73 A°/Cul 2492 16 The reproducibility e.xpre.ssed as the 
coefficient of variation is 18% at 0-25 p.p.m. and 10% above 0-5 p.p.m. The deter¬ 
mination is affected by large amounts of Fe, Si, Cl and P. 


39. Spectrogr&phic Analysis of Rare Earths in Uranium and Thorium. 

T. R. SARANATHAN, Bombay. 

A method of spectrographic analysis of rare earths present in p.p.m. level in 
samples of uranium and thorium is de,scribed. I^rotn 50 gni.s. of original sample 
rare earths are separated chemically. 50 y of Ti, which is used as internal standard, 
is added to the rare earth oxides. This mixture is ground intimately with five 
parts by weight of graphite powder. A D.C. arc excitation is adopted with the 
charge on the anode used as the lower electrode. For each charge 6 mgms. are 
taken on the anode. The arc is operated at 10 amps, and 220 volts. The spectra 
are photographed on a large quartz spectrograph (Hilger E492) %ith a plate factor 
of about 7 A® per mm. at 3400 A®. Til 3370'4 A® is used a,s the internal standard 
line for the five rare earths. The spectral line.s of these rare eartlis used for 
analysis along with the detection limits and the % coefficient of variation are given 
in the paper. 
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40. Determination of Cationic Surface active agents in mixtures by nona^ueous 
Titration Technique. 

D. RAMASWAMY and Y. NAYUDAMMA, Madras. 

Organic salts and halogen acid salts of long chained nitrogen componnds can 
be titrated in nouaqueous medium by employing acetous titration in presence of 
mercuric acetate. A few industrial cationic fat liquors were titrated employing the 
method. However, methods are not available if amines and other anionic salts are 
present. Attempts have been made to titrate the cationic portion separately by 
removal of the anionics with the acid of a solvent by differential titration in dilor- 
acetic acid-acetic anhydride medium, by acetylation of the amino groups of the 
free amines and by treatment of the amines with benzaldehyde. The limitations of 
the method in presence of tertiary amines are discussed. 


41. Determination of carbon in Metal Alkoxide*. 

R. K. MUI/TANI, Delhi. 

In view of the rapid hydrolysis of metal alkoxides the results obtained by 
commercial micro-analysis for carbon and hydrogen were not always reliable. The 
analysis of carbon was therefore effected by Vauslyke apparatus. The alkoxide was 
digested for three minutes under reduced pressure in the oxidising medium. Car- 
bondioxide was evolved quantitatively and absorbed in an alkaline solution. After 
ejection of miabsorbed oxygen and nitrogen, the alkali was neutralized and the 
pressure of tlie liberated carbondioxide was measured and from that the percentage 
of carbon was calculated. 


42. Analytical aspects of some organic acids : Part 1. Gravimetric estimation of 
zirconium by o-phenylencdioxy-diacetic acid. 

C. S. I’ANDB AND T. S. SRIV.ASTAVA, Lucknow. 

o-plienylenedioxy-diacetic acid has been found to be a selective reagent for the 
estimation of zirconium. As little as 2-0 mg. of zirconia can be easily estimated 
with the help of this reagent. The composition of the precipitate varies somewhat 
with the tejnperature and, therefore, direct weighing is not possible. This difficulty 
is overcome by igniting the precipitate and weighing as oxide. Be“+, Ca’+, Ba*+, 
Zn=+, Hg=+, AV+ Ce’-H, IIO/+, TiH, ThH, Mn>+, Co=+ and NiH ions do 

not interfere. Although VjO/+ and Cr*+ ions are not precipitated with this re¬ 
agent in neutral or slightly acidic solutious, when present alone but gets contaminat¬ 
ed with zirconium precipitate, when these ions are present with the zirconium ions 
even up to O’SON HCl concentration. The amount contaminated is so small that 
it is easily removed by double precipitation. This method yield.s satisfactory results 
even in the presence of small amount of Fe’-t- ions. 


43. Analytical aspects of some organic acids : Part II. Gravimetric estimation of 
zirconium by m-phenylencdioxy-diacetic acid. 

C. vS. PANDE AND T. S. SRIVASTAVA, Lucknow. 

In the previous paft of this series, a method for the estimation of zirconium by 
using o-pheuylenedioxy4iacetic acid has already been reported. The present com¬ 
munication deals with the use of m-phenylenedioxy-diacetic acid as a new reagent 



74 


Proc. 46th Ind. Sc. Cong. : Part 111 : Abstracts 


for the estimation of zirconium. The acid gives a flesh coloured curdy precipitate 
with zirconium ions in the presence of ammonium nitrate, which is quantitative 
up to OTON HNOj.m-phenylenedioxy-diacetic acid has been found to be a selective 
reagent for the estimation of zirconium. Cu’+, Be^+, Mg"+, Ca^+, Zn^+, Cd'+, 
rb“+, TJO,’+ and Mn’+ ions arc removed by single precipitation. Al“+, Cr’+, Fe’+j 
Ce'‘+ and Ti‘+ ions are removed by double precipitation. Sn'+, Sn'+, 1V+ and V,0/+ 
ions interfere in the estimation of zirconium with the help of this reagent. How¬ 
ever, small quantities of Th^+ and ions are not interferable. Sulphuric and 

hydrochloric acids are not .suitable media for the preciiritation of zirconium. Chemi- 

.O 

cal analysis of the compound shows the 2 )robable formula e.g., (C,jHbO,) - (Zr^ )j» 

Noh 

for the zirconium conqiound formed with the acid. 


44. Gravimetric determination of Thorium and Cerium with N-Benzoylphenyl- 
hydroxylamine. 


S. C. SHOME, Calcutta. 

Beuzoylplienylhydroxylamine has been employed for the gravimetric determina¬ 
tion of thorium and cerium. Thorium and trivalent cerium are precipitated sepa¬ 
rately with benzoylpheinlhydroxylamino from their aqueous solutions and are then 
determined by igniting each precipitate to the corresixmding metal dioxide. Tlie 
ceric ions, which form a gelatinous irrecipitate with this organic reagent, are 
reduced with hj'droxjlamine hydrochloride before precipitating a.s cerous complex 
which is more granular in nature. The gravimetric scp.aralion of tlioriuin and 
cerium is effected by making use of the finding that the thorium and cerous ions are 
precijiitaled with bcnzo\ Iphenylhydroxylamine at pH value.s 5 0 and C-5 re.spectively. 


INORGANIC CHEMISTRY 

45. Reactions of Ortho-esters of Titanium. 

I. D. Lucknow and K. C. MEHROTRA, Gorakhpur. 

The step-wise reaction lietween isopropyl litanate and acetyl-bromide has been 
investigated in detail with a view to jirepare, hitherto comparatively little known, 
bromide alkoxy derivatives of titanium. A convenient and easy method for the 
preparation of the compounds (OPr'),_x Ti Brx has been described. 

The reaction between phenol and ethyl or isopropjl titanate proceeds smoothly 
up to the formation of di-phenoxy derivative, further replacement of the alkyl group 
becomes slow and takes place only when the alcohol liberated in the reaction is 
continuously removed azeotropically. The compounds : (OR),«i Ti {OPh)n, (OR = 
OEi-and OPr‘; n = 0-4) have thus been prepared. The molecular weights and 
boiling points of these compounds have also l>een recorded with a view to study 
the influence of aryl group on the structure of the ortho-esters of titanium, of the 
type ; (OR). Ti. 


46. Organic compounds of Zirconium—Part VII. Study in sirconivm Salieylatea. 

R. N. KAPOOR and R. C. MEHROTRA, Lucknow & Gorakhpur. 

The reaction between zirconyl chloride and potassium salicylate in aqueous 
solution yields mainly zirconium mono-salicylate. The study of reactions between 
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salicylic acid and zirconinm tetrachloride and isopropoxide in benzene reveals 
that the carboxyl, group is more reactive than the hydroxyl group which reacts 
only after the complete reaction of carboxylic group. The following new com* 
pounds of zirconium have been isolated : Zr(OPr-iso)j(OO.C,H«.0), Zr(00C.C,H*0),. 
Pr-isoOH; Zr(00C.C,H*0), and {00C.C,H,.0) Zr (OOC.C.H^.OH),. 


47. Organic compounds of Zirconium—^Part VI. Reactions of zirconium tetra¬ 
chloride and isopropoxide with fatty acid. 

R. N. KAPOOR and R. C. MRHROTRA, Lucknow & Gorakhpur. 

The reactions of fatty acids with zirconium tetrachloride and isopropoxide have 
been studied. Whereas the former gives tlie tetra-carbo.xylate derivatives directly, 
the latter reactions yield only ox 3 -gcn bridge tri-carboxvlate derivatives, 
Zr(RCOO), 

O ^ . The latter reactions have, therefore, been studied step-wise. 

\Zr(RCOO), 

It has been shown that the reactions are straightforward np to the formation of 
stable di-carljoxjdate derivatives. Side reactions start at this stage and a plausible 
mechanism has been suggested in confirmitj' A\ith all observed facts. 


48. Spectrophotometric studies on the stability and copper (11) and nickel (II) 
dimethyl- and diethyl-biguanide chelates in aqueous-alcohol medium, 

ASIT Kl’MAR RAY, Calcutta. 

The overage \alues for the formation constants of copper inono-dinicthyl and 
diethyl biguaiiide chelates are 1 •2(54x10-* and 6-172x10--' and the same for the 
respective his-complcxcs are 3 5t)xl0-‘ and 2-89x10-’ at 32°±2°C at an ionic 
strength of O.IM KCl. The overall instalhliiy constants are given by 2-009x10-’* 
(Copper dimethyl biguanide) and 2-447x10-''* (Copper diethyl biguanide). 

Studies on the variation of the absorption spectra of the corresponding nickel 
chelates witli pH conclusively show that in each case only one complex species i.e. 
nickel bi.s-dimethyl or bis-diethyl biguanide is present in the solution within the 
pH range 8-5—10 0. The absorption maximum of these nickel chelates lies at 
460 ni/» characteristic of diamagnetic nickel complexes. For nickel bis-dimethyl 
and bis-diethyl biguanide sv'stem.s the optimum pH for measurements was 8-5—9-0 
and 10-5-11-0 respectively. The average values of the overall instability constants, 
determined at 32°±2°C and at an ionic strength of 0-lM KCl, are given by : 
1-239x10-' (Nickel dimethyl laguanide) and 1-784x 10-“ (Nickel diethyl biguanide). 
These values agree fairly well with the values obtained by Ray and Das Sarmo by 
Bjermm’s method. 


49. Fatty acid derivatives of aluminium and titanium. 

R. C. MRHROTRA, Gorakhpur. 

Contrary to the conclusions of earlier -workers, the mono-, di- and tri-soaps of 
aluminium have been shown to be definite chemical entities and simple methods 
of preparation for each c’ass have been described by the reaction between aluminium 
alkoxtde and the corresponding fatty acid in tlie required molar ratio. 

The work has been extended to similar derivatives of titanium. The reactioli 
between titanium alkoxides and fatty acids has been shown to be straight-forward 
up to the formation of di-carboxylate derivatives after which side-reactions set in 
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resulting in the formation of tilanyl dicarboxylate and oxygen bridge titanium 
tri-corboxylate derivatives. The reactions have been studied in detail and a simple 
plausible mechanism has been suggested. 

The work is being extended to derivatives of zirconium and thorium also. 


50. Adsorption of Carbon Monoxide by Iron. 

K. S. NARAYAN, V. SRINIVASAN and K. R. KRISHNASW.AMI, Bangalore. 

The adsorption of CO by iron results in the formation of iron pentacarbonyl 
in the temperature range of -40 to 53°C. But between 97°C and 200'’C CO does 
not react with iron to form a carbonyl but undergoes catalytic conversion to COj. 
The rate of this catalytic conversion increases with increase in the temperature 
of adsorption. 

I'he results on the adsorption of CO by iron in the temperature range of 
-40®C to 200°C cannot be interpreted on the basis of a chemisorption process. 


51. Catalytic decomposition of potassium chlorate in the presence of a mixture 
of catalysts and Determination of the temperature coefficients of the decom* 
position. 


L. M. APTK and P. S. JAVADRK.\R, Sangli. 

AJixlures of Vanadium chloride with the Sulphates of (1) Iron (ferrous), (2) 
Nickel, (3) Manganese, as Catalysts are used to decompose potassium chlorate 
and the reactions are investigated. It is found that the mixture of catalysts with 
vanadium as one component acts less effectively than the individual components 
of the mixture when each acts alone. 

The Temperature coefficients of the decomposition are also determined. 


52. Complex compounds of cobalt (II) with o>phenyIene biguanide and their 
magnetic susceptibility. 

S. P. GHO.SH and A. K. BANRRJRE, Patna. 

Several complex compounds of bivalent cobalt viz. cobaltous bis o-phenylene 
biguanidinium chloride, bromide, iodide, sulphate and nitrate have been prepared 
and their properties studied. These complexes have been found to be quite stable 
even when moist and are strongly paramagnetic. The colour of the salts is gene¬ 
rally brown and these are all insoluble in water. , The magnetic moment of these 
compounds lie between 4 and 5 B.M. (uncorrected). From the magnetic property 
these compounds have been suggested to have a tetrahedral 49 4p’ configuration. 


53. Ion Exchange Behaviour of Uranium, 

ANIIr K. DB, Calcutta. 

Sy.stematic .studies of cation exchange behaviour of uranium have been under¬ 
taken using Amberlite IR-120 fH+—form). Various acid eluants, including HCl, 
HjSO,, HCIO,, of different concentrations have been investigated. Essentially 
quantitative elution of uranium from the resin bed has been achieved using 200-250 
ml. of HCl (2N, 4N) or H^SO^ (2N, 4N). HCl and H^SO* give similar elution 
curves w’ith peaks at similar positions and therefore, the elution constants are 
the same in these systems. 
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54. Potentiometric ttud]r of Sulphotalieylic Acid metol ch^tM. 

N. S. KUNTE, Trombay. 

The formation of sulphosalicylic acid (.SSA) metal chelates has been studied 
potentiometrically. The OH group in the SSA molecule has a pK value of 11-2. 
When SSA is in combination with a metal, it is neutralised at a much earlier pH, 
as shown by the potentiometric titration curves of SSA—metal ion solutions. The 
negative charge on the SSA—metal chelate also increases by one. 

Beryllium being a divalent ion, forms a neutral complex first and at the pH 
when OH group is neutralised, forms an anionic complex. This is supported 
by the fact that Ile-SSA complex at pH 6 0 is adsorbed by an anion exchanger. 
Rare earths, being trivalent, form a cationic complex at pH 4 0 and a neutral 
complex at pH 7 0. This is supported by the adsorption of SSA-Rare Earth 
chelate on a cation exc'hanger at pH 4-5 and not at pH 7 0. 

Thorium apparently does not torni a complex with SSA. 


55. Spectrophotometric studies on the stability of nickel-paludrine chelate in 
50% aqueous alcohol. 

A SIT KUMAR RAY and MANOJ M. RAY, Jadavpur. 

Studies on the variation of the absorption spectra of nickel-paludrine system 
with pH conclusively show that only one complex species i.e. nickel his-paludrine 
is present in solution. The instability constant of nickel bis-palndrine dictate has 
been determined photometrically, assuming that its formation is a one-step re¬ 
action. The absorption maximum of uickel his-paludrine lies at 460 m/i character¬ 
istic of diamagnetic nickel complexes. The molar extinction coefficient of the com¬ 
plex at 460 m/t (116M6) has been calculated from the maximum optical density of 
solutions containing nickel ion and excess paludrine above pH 8, where the for¬ 
mation of the chel.'ite is complete. The average value of the overall instability 
con.stant, calculated from the optical densities of the equilibrium solutions at 
460 aift is IfidSxIO-*" (32°±2°C) at an ionic strength of 0-lM KCl, which is 
more or less in accord with the value 8-318x10-'“ (32*C) obtained by R&y and Das 
Sarnia by Bjerrum's method. 


56. Multinuclear nitro-derivatives of Cobalt Double cyanide complexes. 

11. P. AOARVVAT and N. THANKARAJAN, Bhopal. 

The sequence in which the reactants are added probably does hot change tiie 
nature of the complex studies. On the other hand the proportion of the reactants 
is very important. By altering the ratio of the reacting substances, tliree different 
complexes namely K* CO,(CN), NO,, K, CO,(CN),(NO,), and K,CO,(CN), (NO,), 
were prepared. It is hoped that by increasing the proportion of sodium nitrite (if 
necessary of acetic acid also) other multinuclear nitro-derivatives may be prepared. 


57. Chemistry of Monofluochlorates t Part I. 

ASIM BIKASH RAY and GRIHAPATI MITRA, Calcutta. 

The monofluochlorates of copper, nickel, zinc, cobalt and cadmium have been 
described. The copper salt was found to crystallise with five molecules of water' 
ivbile the cadmium salt retainefl 8/3 molecules of water as water of cryatallteation. 



78 


Ptoc. 46tk Ind. Sc. Cong. : Pari III: Abstracts 


The other coraponnds crystallised with seven and six molecules of water. These 
compounds ^^ere all highly soluble in water. The powder picture of the nickel 
salt has revealed that this compound is not isomorphous with the corresponding 
sulphate. All these monofluochlorates, however formed mixed crystals with the 
corresponding sulphates. The conductivity of the zinc salt at different dilutions 
were measured and it was concluded that there were only two ions*in solution. 
Addition of calcium chloride solution to the solution of these compounds did 
not result in immediate precipitation of the fluoride of calcium. It was found 
that even at a higher temperature the precipitation was not quantitative. 


58. Nitroso'derivatives of Cobalt double cyanide complexes. 

H. P. AGARWAL and N. THANKAR.VJAN, Bhopal. 

Nitroso-derivatives of Cohalt double cyanide which are analot;ous to those of 
its congeners, .specially tho.se of iron and Alanganese have been prepared. One 
of them is potassium penta-cyano-introso cobaltatc IT, which is a true cobalt 
analogue of nitroprus.side and the oihcr is K,Co(Cn),Nt) analoguous to K»Mn(CN),NO 
and K,Fe(CISr),NO. 


59. Pyridinium Ceric Chloride complex. 

S. S. MOOS.ATH and M. R. A. RAO, Bangalore. 

Pyridinium ceric chloride (CeClj 2(-.,-II,NHCl) can he prepared bv tbe inter¬ 
action of he.'cachloroceric acid with jiyridinium bytlrochloride in methyl alcohol 
solutions. The analvsis of the compound confirms the formula given above. 
Spectrophotometric measurements indicate the presence of ceric chloride in the 
complex. Vapour pressure measurements on tlie compound reveals that the 
compound decomposes when heated above 30°C. Attempts to prepare the sodium 
and ammonium salts of hexachloroceric acid did not give any fruitful results. 


60. Ammino-biguanido Cobalt (III) complexes. 

MANOJ MOHAN RAY, Calcutta. 

A series of cobalt (III) complexes with mixed ligands, amines and biguanides, 
has been prepared by the oxidation of cobalt (II) bis-biguanide or cobalt (II) 
ethylenedibignanide sulphate by air or hydrogen pero.vide in presence of ammonia 
and amines which include methylaminc, ethylamine, n-propylamine and benzyl- 
amine. One mixed pyridine-ethylenedibiguanide complex has also been isolated. 
The ease of formation of these complexes as well as their stability have been 
found to decrease with the increasing size or mass of the base. The ethanolamine 
and n-butylamine complexes are too soluble to crystallise out. The secondary 
amines show a weaker co-ordinating ability and leads to the disproportionation of 
the cobalt ill) bis-biguanide sulphate into cobalt (III) tris-biguanide complex and 
cobaltic Jiydroxide. The bis-ammino .ethylenedibiguanide complexes exhibit an 
interesting reversible colour change in solution possibly due to reversible aquation 
of the complex. These complexes with mixed ligands are assumed to have trans- 
structure ip view of the fact that the original cobaltous complexes have square 
planar configuration as indicated by their magnetic susceptibility values. 
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61. Citrate complexes of Zinc. 

RABINDRA K. PATTNAIK and S. PANI, Sambalpur. 

Citrate complexes of divalent zinc have been studied by different pH titration 
and conductivity titrations between pH 2-5 to 6-8. The neutral complex formed at 
below pH from zinc ion and citric acid with liberation of two protons, behaves 
as a dibasic acid and dissociates into two steps. The equilibrimn constants of the 
reactions are 6'36xI0-*, 489x 10-* and 2 TIk 10-* respectively. 

Two of the COOH groups of the citrate ligand are involved in forming the 
complex. The hydroxyl .group reacts, but the proton is not liberated. The. possible 
structures of the complexes have been suggested. 


62. Phthalic acid salts of Titanium. 

M. ZAFAR JAMIL and S. M. FAZLFR RAHMAN, Aligarh. 

A survey of the literature shows tliat very little work has been done on the 
phthalic acid complexes of titanium. A study of the complexes formed between 
the potassium salts of acid and Ti (III) and (IV) w'as taken up. Two complexes 
of Ti (IV'^) were obtained by mixing 20 c.c. of N/5 TiCl^ soln. and 40 c.c. of N/5 
potassium hydrogen ])hthalate soln. or 22 c.c. of N/5 potassium phthalate soln. 
The white precipitate was washed with doubly distilled water and analysed. On 
determining the percentage of Titanium in the complex, the probable composition 
can be given as :— 

Ti (C.H*0*), 

Ti (C.H^OJ, 

Considerable difliculty was encountered while preparing the complexes of Ti (IH) 
with potassium phthalates. Special device was u&cd to reduce Ti (IV) to Ti (III) 
and an inert atmosphere was maintained when the two reactants were mixed. Brown 
precipitates was obtained. These howeier could not he isolated because during wash¬ 
ing the whole thing dispersed (some proof of the fact that oxidation was taking 
place). Further work is in progress on these lines. 


63. Studies on bipositive silver complexes. 

BIRESWAR BANERJEE, Calcutta. 

In continuation of the previou,s works on bipositivc silver complexes, it has 
MOW Iteen possible to stabilise .Ag*'by complex formation with /? picoline. The 
argentic complex of /3 picoline has been prepared by the persulphate oxidation of 
silver nitrate in the presence of an excess of the ligand. To neutralise the acid 
liberated in the oxidation reaction some NallCO, should be added in the reaction 
mixture. The product forms orange yellow crystals, liberates iodine from an acid 
solution of KI and decomposes when treated with acids and alkalies. It is quite 
stable in cold when kept inside a vacuum desiccator. The composition of this 
complex is given by [Ag^'(C,H,N)^]SaOg. 

Attempts for the jweparation of ar.gentic complexes with y picoline has yielded 
a similar complex which is now under examination, o Picoline under similar con-, 
ditions gives an orange-yellow solution from which it has not yet been possible to 
isolate any complex silver compound. This is po.ssibly doe to the presence oI 
CH,-group in the «-posilion, exercising what is known as hyperconjugation effect. 
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64. Chemical aaalyeU of dialUod product obtained by the reduction of Molybdir 
Acid. 


NASBBR AHMAD and S. M. FAZBUR RAHMAN, Aligarh. 

On the basis of the data available on the composition of tnolybx^^nnni bine if 
appears that it is influenced by (I) the nature of the reducing agent used and 
(11) tlie mode of extraction. In our view the use of organic reagents for reduction 
and subsequent extraction of the compound involved difficulties. Hence reducing 
agents like FeS 04 , Cn,Cl„ KI and SuCl, were used and a new method based on 
the dialysis of the reduced product was employed for extraction. 

Tlie four samples obtained were found to have the approximate empirical 
formula Mo,0„ XH,0. The amount of water changed with the reducing agents 
used and also when different samples by the same reducing agents were prepared. 
With Ferrous Sulphate and potassium iodide, the amount of water ranges from one 
molecule to three molecules per mole of Mo,Og while in the case of stannous 
chloride and cuprous chloride, it ranges from three to six molecules. To get 
better insight into the diversity of results samples collected at different stages of 
dialysis with the same reducing agent would be analysed. 


65. Spectropbotometric study of Gallium-Sulphosalicylic Acid complex. 

R. K. NANDA and S. ADITYA, Cuttack. 

The complex formed between Gallium Perchlorate and Sulphosalicylic acid has 
been studied by a spectropbotometric method in the ultraviolet. The molecular 
composition, extinction co-efficient and the dissociation constant of the complex 
have been determined at pH 3 0 and at wavelength 510 iii/i. The molecular com¬ 
position was determined by applying the method of continuous variation and showed 
the complex to be of the 1 ; 1 type. The extinction co-efticieni of the complex at 
310 m/i, and at pH 3 0 was found to be 3594 and that of Sulpho-salicylic acid to be 
2036. The dissociation constants have been determined at ionic strengths 002 and 
0-06; the values being 2-37xl0-‘ and 4-32x10-' respectively. 


66. Explanation of anomalies in stabilization of higher oxidation states of metals 
by complax formation. 


C. S. SHARMA, Patna. 

Octahedral Ni (II) and planar Cu (II) complexes are examples of serious ano¬ 
malies, since in spite of promotion of electrons to higher electronic levels on the 
basis of their proposed configurations, they are not oxidizable. 

The anomaly in case of Ni is explained by assigning sp*d* bonding instead of 
the proposed d'sp* bonding to its octahedral complexes. This would account for 
its octahedral structure, paramagnetism, resistance to oxidation and lower stability 
compared to octahedral complexes of Co (III) (having d*sp’ bonds). This is sup¬ 
ported by the fact that, whereas the heat of formation of an octahedral complex of 
Co (II) is sufficient for promoting one electron from 3d to 5s level, the consider¬ 
ably larger amount of energy required for promoting two electrons from 3d to 58 
level in the case of Ni (II) cannot be provided by the heat of formation of the 
complex, d’sp* bonding is, therefore, inhibited. 

Formation of planar complexes of Cn (II) requires promotion of an electron 
from 3d to 4p level. This involves little loss of energy (as shown by Pauling), 
hence, promotion in this case has little eflect on resistance offered by Cn (11) to 
oxidation. 
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67. Action of Nitragon Tetroxide nnd its thennol dUsocintion prodttOte on Sodiwo 
salts of Acetic, Beaxoie, Succinic and Phthalic acids. 

VASANTRAI TRAMBAKLAl, OZA, Visnagar. 

The action of nitrogen tetro-vide and its thermal dissociation products on 
sodium benzoate, succinate, acetate and phthalate has been studied at a few teui- 
peraluies below KK>°C, with a view to understand this elegant method for pre¬ 
paring anhydrides of organic acids A method has been devised to determine accu¬ 
rately all the products of reaction The reaction is found to be temperature 
dependent and is theiefore piesuiiiably the reactions of the salts with nitrogen 
di-oxide By conducting similar experiments with nitiogen tetroxide and the 
anhydrides of these acids, it was determined that the anhydrides did not react 
with the oxides of nitrogen. 

Real lions of nitrogen tetroxide on sodium acetate succinate and phthalate have 
been already studied, but that of nitrogen tetroxide and its thermal dissociation 
products on sodium ben/oate does not seem to have been investigated in the past 
Ihis method of preparing anhydrides of organic acids is interesting because the 
sodium mil ate, a solid product of reaction, being an elcctrovalent compound is m- 
solttble m solvents like benrene, carbon tetrachloride, etc , so that the separation 
of the anhydride from the admixed nitrate is easy 


68. Studies on metallic halide dioxanates—Part II. 

S t K NAIR and S S MOOSATH, Irivandrum 

Dioxaiiates of cupric and ferric chlorides have been prepared by the new pro¬ 
cedure developed by the mthors The metallic hydroxide dried to constant weight 
at 160°C IS suspended in dry diovan and treated with hydrogen chloiide gas The 
solution is filtered and the iiltratc cexiled Ihe crystalline dioxanates thus obtamed 
have been analysed and their composition established Stabilities and other pro¬ 
perties of the dioxanates of cupric chloride and feme chloride have been investigated 


69. The System Berium Chloride—Urex—Water at 3S°C. 

S. K SIDDHANTA and K SWAMINAIHAN, Kharagpur 

Tlie ternary system BaCl,—C0{NH,),-H,0 has been investigated at 35°C by 
the synthetic complex method and the isotherm at 35°C has been drawn The 
system does not reveal any solid complex between BiCl, and urea and the only two 
pure solid phases are those of urea and BaCl,2H,t) Ihe branch of the isotherm 
with pure urea as solid phase shows a break suggesting the probable existence of 
two polymorphic modifications of urea The solubility of urea (for a fixed amount 
of water) is increased by BaCl, and vice versa. 


70. The System of Barium Chloride—Thiourea—Water at SS'^C. 

S K SIDDHANTA and K. SWAMINATHAN, Kharagpur 

The phase equilibrium in the ternary system BaCl,-CS(NH,),-H,0 at 35'*C has 
been studied by the synthetic complex method and the isotherm at 3S°C has been 
drawn. The system does not reveal any solid complex between BaCl, and thiourea 
and the only two pure solid phases are those of thiourea and BaCl, 2HiO. The 
branch of the isotherm with pure thiourea as the solid phase shows a discontinuity 
indicating the probable existence of two polymorphic modifications of tfiioutea. 
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BaCI, briogs about a decrease in the solubility of thiourea and this salting out 
data gives a value of 8 for the hydration number of barium ion when calculated 
from an equation, developed by us. 


71. PotaMium Monofluorothioxy Uranate (VI). 

A. V. HARIHARAN and GRIHAPATl MITRA, Bombay. 

Potassium Monofluoro trioxy uranate (VI) KUOjF has been prepared by fusing 
eqniiiiolecular quantities of UOj and KP' at a temperature of about 850°C. KUO,F 
is famt jellow in colour and sparingly soluble in water. It can be heated to a 
high temperature without the fear of decomposition. This compound was found 
to decompose in presence of mineral acids. Organic acids such as oxalic, acetic 
etc., on the other hand dissolve this compound and crystalline salts e.g. KUO,F', 
2C'lIjCOOH ttc. were obtained. KrOjF, 2CHj,COOH when heated to a high tem¬ 
perature (400°C approximately) left KUO,F. 


72. Uranyl Monofluoro Phosphate. 

jM. S. SUBRAMANIAN and GRIHAPATl MITRA, Bombay. 

Uranyl monofluorophosphate was prepared by adding equimolecular quantity of 
hydrofluoric acid to a weighed amount of uranium trioxide taken in a platinum 
basin followed by digesting the solution with the requisite amount of phosphoric 
acid. The digestion was carried for about 2 hours and the temperature was appro¬ 
ximately 90°C. The solution wa.s filtered, concentrated and allowed to crystallise 
under high ^'acuum. Uranyl monofluoro phosphate was obtained a.s a f.ainly yellow 
glassy mass. The compound has been found to be highly soluble in water and 
crystallises with four molecules of water. 


73. Physico-chenfical studies on the complex arsenates of metals—^Part V.— 
Thermometric studies on the composition of bismuth arsenate complexes. 

M. S. BHADRAVER, Bikaner. 

The composition of so-callcd bismuth arsenate has been studied by the thermo¬ 
metric measurements involving the thermoinetric titrations between bismuth nitrate 
and disodium hydrogen arsenate in aqueous and alcoholic medium. The direct 
titration curves suggest the formation of Bi Aso^ in which the ratio of Bi ; As is 
1:1. In the reverse titrations also the formation of the same compound Bi Aso^ is 
indicated. The composition of bismuth ansenate is Bi Aso*. 


74. Spectrophotometric Determination of Iron wnth Quinolinic Acid. 

A. K. MAJUMDAR and S. P. BAG, Jadavpur, 

Quinolinic acid has been used as a reagent for the spectrophotometric estima¬ 
tion of traces of ferrous iron. The complex shows the regions of maxim um 
absorption to be at 440 m;i in presence of potassium cyanide. At this wave-length 
it adheres to Beer’s law from 1 to 16 p.p.m. of iron, the optimum concentration 
range is between 4 and 16 p.p.m., where the % relative error* per 1% absolute 
photometric error is 2-94. 

The reagent is selective, sensitive and practically specific as it gives no colour 
with any other metal ion. The sensitivity of the colour reaction is 0-019 y per cm* 
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(Sandell) and small quantities of iron are estimafed in presence of large nnttiber of 
cations with potassium cyanide as colour intensifying agent. In solution, the 
complex, with the instability constant of 2-7 x 10-*, contains the metal and the 
reagent in a ratio of 1:1. The molar extinction coefficient of the complex is 2946. 


75. Spectrophotometric determination of Iron with 2-Hydroxy-3*napthoic acid. 

A. K. MAJtJMDAR and C. P. SAVARIAR, Jadavpur. 

2»Hydroxy-3-napthoic acid is presented as a new, highly sensitive and selective 
reagent for ii^s colour reaction with ferric ion The scrisilivitj’ of the reaction is 
0 025 y per ctti.® (Sandell). The blue coloured complex gives maximum absorp¬ 
tion at m/* and obeys beer’s law up to 24 p.p.m. of iron. The optimum range 
of concentration is from 4 to 20 p.p.m. of iron, where the per cent relative analysis 
error per 1% absolute photometric error is 2-9. The composition of the complex, 
as evaluated by Job’s method and as verified by the Molar and Slope ratio methods, 
shows tliat in solution the complex contains the iron and the reagent in a ratio 
of 1:1. The empirical formula of the complex is suggested as Pe[(C,,H, 03 )l+®. 
The molar extinction coefficient is 2212 and the instability constant of the complex 
is about 4-29x10-*. Coloured ions or those ions that give coloured pro<lucts are 
tolerated to a limited extent during the determination of iron. 


76. Spectrophotometric determination of Copper and Osmium nvith Tiron. 

A. K. MAJUMDAR and C. P. SAVARIAR, Jadavpur. 

The reagent Tiron forms a soluble greenish yellow complex with copper. The 
sensitivity of the colour reaction is 0-24 y of copper per cm*. The colour system 
at a pH of 6-1 to 6-9 is stable for over 24 hours and shows a maxiniurn absorption 
at 375 m,«. It obeys Peer's law at the latter wave length with the copper concen¬ 
tration of 10 to 160 p.p.m. The optimmn range, however, is from .“^0 to 160 p.p.m. 
of copper, where the per cent relative nnal'isis error per 1% absolute photometric 
error is 2-94. Job’s method of continuous variation and the molar ratio method 
of Yoe et al indicate that in solution the complex contains the metal and the 
reagent in a ratio of 1 :2 with a dissociation constant of the order 5-3xl0-‘. 

A method for the spectrophotometric determination of osmium with tiron as a 
reagent has been described. Tlie reagent forms a soluble and stable coloured 
complex on heating with osmium in presence of sodium acetate. The regions of 
maximum and minimum absoqrtions are at 470 m/t and 410 nifi, respectively, and 
the system obeys Beef’s law from 2 to 32 p.p.m. of osmium. But the optimum 
range, with the relative analysis error of 2-878% per 1% absolute photometric error 
Ls from 8 to 24 p.p.m. of osmium. The .sensitivity of the reaction is 0-033 y per 
cm’ (Sandell) and the molar extinction coefficient is S706. 

Tn solution the complex is formed with the osmium and the reagent being in 
a ratio of 1 :1 and having the instability constant equal to 5-57x10-’ approxi¬ 
mately. 

77. Spectrophotometric determination of palladium. Part III. 2-mercaptobenxo< 
thiazole and 2-merGaptobenzimidazoIe as analytical reagents. A comparative 
study. 

A. K. MAJUMDAR and M. M. CHAKRABARTTY, Jadavpur. 

*A8 spectrophotometric reagents for palladinm, 2-inercaptobenzothiazole and 
and 2 -mercaptotenziinidazoIe behave more or less in the same way. Cedour systema 
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formed by them, at a pH region of 3-0 to 6-5, obey Beer’s law at 380 m/t with 
palladium concentration of 0-4 to 6 0 /ig per ml. and the optimum range with the 
minimum error is from 1-6 to 4 0 ng of palladium per ml. at 30-1% and 35-8% 
transniittaiicies with 2-mercaptobenzothiazole and 2<mercaptobenzimidazole respec¬ 
tively. That in solution the complexes are formed with the metal to reagent ratio 
of I :2 and with the dissociation constants of the order of 10-“ has t>een ascertain¬ 
ed by Job’s method. 


78. Composition of some less familiar metal Ferrocyanogen Complexes—^Part I. 

Chromic Ferrocyanide. , 

S. IFTIKHAR AIvI and WAHID U. MALIK, Aligarh. 

(Jn titrating chromic chloride against potassium ferrocyanide conductometrically 
at varying concentration of the reagents and at different temperatures, evidence 
for the formation of the following complexes from the curves could be obtained : 
(i) KCrFc(CN), and K,Crb‘e(CNi, 2 at 21=’ and 40°, (li) KCrFe(CN),.CrCl, at 60°. 
At temperatures above 80°, curves exhibit a number of breaks indicating complexes 
with ratios, K^FefCN)* :CrClj as 1:1, 4:1, 1 -.2 and 3:2; the whole bulk of the 
solution became highly viscous or gelatinous precipitates obtained, depending on 
the concentrations used. To have a relatively clearer insight into the latter, the 
precipitates obtained by mixing K 4 Fe(CN), and CrClj at 80°, in different ratios 
where analysed. The formulae for the different complexes are (i) KCrFefCN)^ 
(ratio 1 :1, (ii) KjsCrFe(CN), (ratio 2:1), (iii) Cr^FeiCN), , (ratio 3:4). 

Amperometric titrations, using Fischer electropode with external multifle.x 
galvcnometer, gave evidence to the fact that the composition of the complex varies 
with the concentration of CrClj. Cr, Fe(CN)e , is formed at concentrations below 
•0017M, and 2KCrreCN)..K,Fe(CN3„ at OOSdM and above. 

These complexes show adsorptive and hydrolytic character. Kvidence for this 
is available by conductometric results in a([ueous and aqueous-alcoholic medium. 
Amperometry when carried out under these conrlitions do not tlirow any light on 
this particular nature of the complex. 


79. Polarographic Studies on Copper (II)—^tripolyphosphate complexes. 

C. S. RAM\NATHAN and R. S. vSUBRAHMANYA, Bangalore. 

The polarographic behaviour of copper in presence of tripolyphosphate as cora- 
plexing agent has heen studied employing different concentrations of tripolyphos¬ 
phate. Jt is noticed that there are two waves. Both the waves correspond to the 
reduction of Cu+H—>-Cu. The different waves that are obtained are due to sluggish 
equilibrium between the different species of complexes. From the shift in the 
half-wave potential it has been concluded that two molecules of tripolypliosphate 
enter the complex, which gives the first wave. Due to the highly extended nature 
of the second wave it is not possible to draw any conclusions regarding the com¬ 
position of the complex it repre.sents. A.C. polarographic technique has given 
clear indication for the formation of at least two complexes. 


80. Polarographic Studies on Cadmium—heseametaphosphatb complexes. 

C. S. RAMANATHAN and R. S. SUBRAHMANYA, Bangalore. 

The polarographic behavionr of cadminnf in presence of hexametapho8phate'%as 
been studied employing different concentrations of the complexing agent. The 



Section IV : Chemistry 


ss 

values of E,-E i indicate that the reduction process is reversible in chafactei*. Xh6 
sliift in the half-wave potential for a ten-fold change in the concentration of the 
complexing agent indicates that two molecules of hexametaphosphate are associated 
with each metal ion. When carbonate or hj'droxide i.s incorporated in the base 
solution in varying amounts, no shift in the half-wave i)Otential is noticed indicating 
that COj“ or OH- does not enter the complex. 


81. Polarographic Studies of copper-ethylene diamine complexes. 

K. SHINIVASAN and R. S. vSUBRAHMANYA, Bangalore. 

The study of the polarograpliic beliaviour of cupric copper in presence of both 
ethylene diamine and ammonia has been undertaken since it lias been noticed that 
two waves are obtained with cupric copper in presence of ethanoiamines and 
ammonia, while only one wave is obtained when ethanolamines alone are present. 
At the same time the effect of adding a sodium Indroxide and sodium carbonate 
to the base solution is also investigated with a view to finding whether any 
mixed complex is formed. The study reveals that in presence of low concentrations 
ol etliylene diainine, one carbonate group or one hj’droxyl group enters into the 
complex along with two molecules of etlijlene diamine. In presence of ammonia 
and ammonium chloride, however, the electrode process I>ecomes irreversible, the 
degree of irreversibility decreasing with increasing concentration of ethylene 
ilianiinc keeping the concentration of umnionia at one molar. It is difficult to 
arrive at any conclusion at pre.seiit regarding the reduction mechanism under these 
condition.s of varying irreversibility. 


82. Preparation and spectrophotometric studies on Peroxy Titanium Mateate. 

G. V. JERIS and C. C. PATEE, Bangalore. 

Peroxy titanium maleate has been prepared for the first time by the reaction 
of excess maleic acid with fre.shly prepared titanium hj’droxide suspended in 
excess of hjdrogen peroxide in dark and at room temperature. The clear solution 
on evaporation by pasijing dry air yielded an orange red solid. The purified solid 
on analysis gave the molar ratio of Ti :C :H (excluding that of 1I,G) ’.Ofperoxy) : 
HjO as 1 ’.4 :2:0’84 :3. The complex contained a true peroxy group and an 
ethylenic linkage. Spectrophotometric investigations on the complex gave two 
absorption maxima—one at 354 m/i nulicating the pre-ieiice of —HC=rCH - cliroino- 
plioric group and the other at 400 m/i due to the peroxy linkage in the complex. The 
complex obeyed Beer’s law at 400 niju in the range 4 to 38 p.p.m. of titanium in 
.solution. The absorption maxima shifted towards longer wave-Iength.s with the 
increase in concentration of the complex. Addition of sulphuric acid to the com¬ 
plex .solution gave the absorption maximuni at 425 ui/* showing the breakdown of 
the complex. The complex can be represented as Tit>,(OOC.CH“CH.COO),3HjO. 

PHYSICAL CHEMISTRY 

83. Thorium and Ferric Tungstate Gels—^Variations in Conductivity, Viscouty 
and H** Ion Concentration during Gelation. 

S. ANWAR ALI and WAHID U. MALIK, Aligarh. 

Thorium and Ferric Tungstate gels were obtained by adding dropwise (with 
vigorous shaking) dilute solution of sodium tungstate (Od M) tb thorium nitrate 
(0’5 M and 0-75 M) and Ferric chloride (1-0 M and 1-3 M), The mixture was sub:’ 
jected to dialysis. It was observed that (i) higher the concentration of electrolytt^' 

m —IZ ■ r 
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used, the larger was the time of setting, (ii) the time of setting was found to 
decrease with the increase in the period of dialysis, (iii) dilute solutions of KCl and 
Bat'l, bring about coagulation even after sufficient dialysis (10 and 230 hours 
respectively) but when dialysis is carried out to a stage when the gel can be 
obtained without the addition of foreign electrolyte, addition of KCl and BaCl, bring 
about instantaneous gelation, (iv) gel^ on treatment with excess of jj-'h*"* and Fe'^ 
change into sols. 

Conductivity variations were quite large in the early stages but very small near 
the gelation stage—a behaviour lesenibhng to some extent with prussian and turn- 
bull blues (J. Phys. Chem. 59, 488 (li>55). Cu the contrary, variations in viscosity 
were small in the beginning but a marked increase was observed near the stage 
where the mixture show's tendency for setting to a gel. pH variations w'ere irre¬ 
gular and appijrently no support to the results on conductivity and viscosity varia¬ 
tions could be obtained on the basis of these me.isurements. Results are discussed. 


84. Oxidation of Manganous ions by Acid Dichromate. 

11. P. GYANI and .S. N. PRA.SAl), J’atna. 

Potentioinetric titrations of manganous sulphate by K,Cr,0, in differeuC con¬ 
centrations of sulphuric acid (N to SN) show that tlie net oxidation is 2 MnS 04 -l- 
H,0. None of the oxygen available from KjCr/), is wasted 
in side reactions since substantially the same result is obtained w'hen the titration 
is reversed, A slight excess of manganous sulphate is required in the reverse 
titration perhaps due to delayed equilibrium. 


85. Novel type of electrolysis—alternating current electrolysis using semicoduc- 
tor electrodes. 


Dr. H. V. K. UDUPA, Karaikudi. 

The use of electrolytically deposited lead dioxide on graphite, electrolvtically 
formed aluminium oxide on aluminium and tantalum oxide on tantalum as one 
of the electrodes in a.c. elcLrolysis using acid electrolyte was found to lead to 
rectification of a.c. and oxidation reaction could be brought about at the other 
electrode such as platinum. Preliminary results obtained in the oxidation of 
manganous sulphate to manganic sulphate and cerous sulphate to ceric sulphate 
are reported. 


86. Viscometric and Conductometric studies on arsenious sulphide, hydrous ferric 
oxide, gold and selenium sols, in the presence of non electrolytes. 

A. C. CHATTERJI and PARAMHANS TEWARI, Lucknow. 

Changes of viscosity of sols due to the addition of non-electrolytes to them 
have been followed by viscometric measurements. It is observed that in the pre¬ 
sence of all those non-electrolytes which increase the viscosity of the medium and 
al-so show a corre.spoudmg increase in the viscosity of the sol (even though the 
relative viscosity of the latter may not increase) stabilisation results. The in¬ 
creased viscosity of the medium might slow down the coagulation rate of the 
sol as required by Smoluchowski’s equation. But when there ij»» a decrease in the 
relative viscosity of the sol in the presence of the non-electrolytes, sensitisation takes 
place and that might possibly be due to dehydration of the sol particles. 

Changes of electrical conductivity during coagulation of arsenious sulphide sols 
have been observed with and without the addition of non-electrolytes to them for 
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^ studying the effect of the latter on the extent of the dissociation of the coagulating 
electrolyte and also on the coagulation-process of the sols. It has been observed 
that a non-electrolyte which decreases the conductivity of the ultrafiltrate of the 
sol4- the coagulating electrolyte or rather decreases the dissociation of the electuv 
lyte should normally stabilise the sol. In those cases wliere the conductivity of 
the sol+electrolyte in presence of the non-electrolyte is less than that of the sol 
electrolyte alone, the sol is stabilised. If, on the other hand, the conductivity of 
llie sol-l-electrolyte in presence of the non-elcctrolytc is more than that of the sol 
electrolyte alone, the sol is stabilised. If, on the other hand, the conductivity 
of the sol-felectrolyte in presence of the non-eleclrolytc is more than that of the 
sol electrolyte alone, the sol may be sensitised. 


87. Studie* in inorganic polyelectrolytes—Part II. Graham’s Salt : Viscocity 
Behaviour of Aqueous Solutions and Effect of Addition of Electrolytes. 

A. C. CIIATTHRjr and HARIHAR NATH BHARG.WA, Lucknow. 

Viscosity behaviour of many samples of Graham’s rail of varying molecular 
weight lias been observed. Reduced viscosity (i;sp/c) versus concentration curves 
were found to be characteristic of polv-clectrolytes. They were molecular weight 
dependent, and could be reduced to straight lines by plotting reciprocal of reduced 
viscosity ayainst square root of concentration. The intrinsic viscosities obtained 
by c.xtrapolation were found to lie proportional to the square of molecular weights. 
The value of leduced viscosity at any particular concentration in the concentration 
range between 0-25% and 4 0% was found to be linearly related to the molecular 
weight. 

Reduced viscosities were found to decrease considerably on addition of electro¬ 
lytes. Reduced viscosity versus added electrolyte concentration curves were re¬ 
markably molecular weight dependent, pll of the medium seemed to have no 
effect at all. Bivalent salts reduced the vi'.cosity to a much greater extent than 
monov'alenl ones. By keeping the conecntratioii of the added salt constant and 
varying that of Graham’s salt, curv’es .showing humps w’liich disappeared at higher 
eonceiitialioii of tJie added salt were obtained. 

Most observations merely confirm the already well-established folding-chain 
theory of poIyelectrol)'lcs developed by Fuoss, Kalschalsky and others. 


88. Kinetics and Mechanism of Oxidation of n-Propyl Alcohol and Capryl Alcohol 
by Chromic Acid. 

A. C. CHATTFRJI and VARKFY ANTONY, Lucknow. 

A kinetic study for the oxidation of n-propyl alcohol and capryl alcohol with 
chromic acid in perchloric acid .solutions ha.s been made. The order of the re¬ 
actions with respect to alcohols, chromic acid, and hydrogen ions have been found 
to be one, one, and two, at higher concentrations of hydrogen ions and one, one, 
and one, at lower concentrations of hydrogen ions. The temperature coefficients 
for the various tentperature ranges between 25° and 55°C at tratious concentrations 
have been determined. In presence of perchloric acid the effect of light is negli¬ 
gible. The effects of some inorganic salts on the oxidation rates have been 
studied. An attempt has been made to generalise the ester mechanism for the 
oxidation of monohydric alcohols by chromic acid. 
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89. Effect of Structure on the Rates of Oxidation of Monohydric Alcohols and. 
Aliphatic Aldehydes by Chromic Acid. 

A, C. CHATTERJI and VARKEY ANTONY, Lucknow. 

A general study of the temperature coefficients of the oxidations of n-propyl 
alcohol, iso-propyl alcohol, u-butyl alcohol, sec-butyl alcohol, iso-butyl alcohol, and 
sec-hexyl alcohol and acetaldehyde, n-butyraldehyde and iso-butyraldehyde by 
chromic acid in presence of perchloric acid allowed the calculation ot relative 
thermodynamic quantities (energies, entropies and free energies of activation) 
relative to those of iso-propyl alcohol. 

The reaction rates increase with the increase of the molecular w'eight. The 
methyl group has a general effect of decreasing the energy of activation. The 
entropy of activation values indicate that the rigidity of the compounds is probably 
in the order : iso-propyl- > sec-butyl- > sec-hexyl- > n-butyl- > iso-butyl- > n-propyl- 
alcohol; iso-butyraldehyde > acetaldehyde > n-butyraldehyde. The free energies of 
activation show a very good parallelism with the rates of oxidation. 


90. Temperature Coefficients of the Rate of Oxidation of Ethylene and Methylated 
Ethylene Glycols by Chromic Acid. 

A. C. CHATTERJI and SAMIR KUMAR MUKHKRJIH?, Lucknow. 

A general study of the temperature coefficient of the oxidation of ethylene 
glycol, propylene glycol, 2 butylene gh’col, and pinacol !)>' chromic acid in pre¬ 
sence of perchloric acid at constant ionic strength, with special reference to the 
effect of temperature and concentration of the reactants on the temperature co¬ 
efficient, has been made. The reaction rates have been measured between the 
temperature range from 25° to 55°C. The general effect of methyl substitution 
is to increase the reactivity. From a determination of the temperature coefficients, 
the relative thermodynamic quantities (energies, entropies and free energies of 
activation) with respect to those of ethylene glycol have been calculated. An 
attempt has been made to establish a correlation between the structure of glycols 
and their oxidation rates with chromic acid. 


91. Temperature Coefficient of Catalyzed Reactions. 

A. C. CHATTKRJI and SAMIR KUMAR MUKHKRJKE, Lucknow. 

In continuation of the studies reported in the preceding paper, we have now 
investigated the temperature coefficients of chromic acid (in perchloric acid) oxida¬ 
tions of formaldehyde, ethylene glycol, propylene glycol, 2 :3 butylene glycol and 
pinacol in presence of manganous and cerous salts, which act as negative catalysts, 
at various concentrations. From the values of temperature coefficients, the energy 
of activation, the frequency factor, the entropy of activation and the free energy 
of activation have been calculated in each case. The results agree fairly well with 
Dhar-von Halban rule. Suitable explanations have been given for the changes 
detected in the above activation quantities. 


92. Effect of salts on optical rotation and electronic spectra, 

S. K. K. JATKAR and A. J. MlIKHEDKAR, Ppona. 

Rotatory dispersions of d-tartaric acid in different salt Elutions were deter¬ 
mined by using a photoelectric polarimeter. Absorption spectra of d-tartaric acid 
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and r-ma«delic acid in different salt solutions were determined la the -wsv^lengtlr 
range of 204-240 m/* and 213-270 m/t respectively. 

The changes in optical rotation with the nature and concentration of salt ear* 
plained as due to coordination of cations which would in turn affect the internal 
rotation and the vicinal effect; it is confirmed by the shift in absorption maxima 
with the addition of salt to aqueous tartaric acid solution. 


93. Study of the Sucrose Alkali Complex. 

A. J. DANGRB and S. K. K. JATKAR, Poona. 

The complex formation between sucrose and hydroxides of alkali and alkaline 
earth has been studied by the potentiometric method. The degree of complex 
formation is highest in the case of calcium hydroxide and decrease of the order of 
Ca++, K+, Na+, Ba++, Sr++. 

94. Dielectric Constant and Dipole Moment: Camphor. 

S. K. K. JATKAR and C. M. DESHPANDP,, Poona. 

The dielectric constant and density of concentrated solutions of camphor in 
Iienzcne have been measured over a range of temperature. The literature data for 
the dielectric constant of liquid and solid camphor is recalculated by applying the 
new equation. The new moment in liquid state and in .solution indicates an 
increased freedom of rotation whereby 2j + l=2 (IkT) increases to 2j-|-I=3 (PSkT). 
The inoinenls thus incretised compare well with the moment in the solid state 
and also with the theoretical value for the moment of the molecule. 


95. Ultrasonic Velocity in Liquid Binary mixture. 

S. K. K. JATKAR and M. V. KAULGUD, Poona. 

TJie velocity concentration curves for a number of binary mixtures have been 
.studied. It i.s found that the velocity curves in general show a negative deviation 
from addivity except in cases where a complex is formed. In terms of the free 
volume model of the liquid state, the negative deviations are due to an increase 
in the free volume. Systems characterized by an almost total absence of inter¬ 
action between the components (e.g. ethylene dichloride in heptane) show minima 
in the velocity-concentration curve. The adiabatic compressibility-concentration 
curves however sliow both -f-ve and -ve deviations. This anomaly can be explained 
by making use of the excess compressibility (Prigogine) which is a function of 

8V 

Ihe excess volume V* and -j— * 


96. Magnetic Suiceptibilitiet of Binary Mixture*. 

S. K. K. JATKAR and V. S. JATKAR, Poona. 

In the present paper the antliors have studied the magnetic susceptibility of 
the following binary mixtures: 

j[i) Anisole with chloroform and carbon tetrachloride. 

, (2) Benzene witi? trichlorethylene, chlcsi^oform, carbon tetrachloride, ethylene 

dichlori^e and, pentachlpretbanei ... 
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The results have been compared with the previous data on the system chloro¬ 
form ketones. 

In all the systems it was found that there was marked deviations from the law 
of additivity not only at 1 ;1 ratio, but also at I ;2 and 2:1. 

The results have been explained on the basis of hydrogen bond formation. 


97. Potentiometric studies of strong electrolytes. 

S. K. K. JATKAR and Miss VIJAYA JOGAL, Poona. 

Study of the comple.x formation and double salt formation in solutions ol 
beryllium nitrate and annnonium nitrate by precision potentiometric techni(iue has 
given strong inflections at stoichiometric ratios, Be++ : NH*+ as, m : n where m 
varies from 216, 125, 64, 54 . 36, 27, 24, 21, 20, 19, 18, 16, 14, 13, 12, II, 10, 9, 
8, 7 in forward .system and n varying from 125, 100, 64, 60, 54, 48, 36, 30, 27, 25, 
22, 21, 20, 19, 18, 17, 16, 1.5, 14, 13, 12, 11, 10, 9, 8 etc. 

Similar results are obtained with the mixture of NaCl and KOI. 

Thc.se results would indicate the formation of a super lattice structure of ions 
m solution. 


98. Volume changes during the mutual coagulation of sols. 

K. KRISHNAIMURTI and N. V. KARBKLKAR, Nagpur. 

The process of mutual coagulation of highly' di.ily.^-ed sols, is accompanied 
by a small but measurable volume change e.g. the mutual coagulation of ferric 
oxide sol. and a negative sol. the volume increase per 100 c.c. of completely 
coagulating sol. mixture was smallest with mastic .sol. being 0 00078 c.c. It was 
0 000104 c.c. with arsenic .sulphate sol., 0 0011 c.c. with Congo red sol. and the 
highest increase was 0 00123 c.c. with pmssi.-m blue sol. However, there is a 
decrease in volume with gelatiug mixtures of ferric oxide and vanadium peiitoxide 
sols. When alumina sol. is coagulated by congo red, prussian Idue or arsenious 
sulphide sols, .similar small increase in volume is observed. The volume increa.se 
is of the order of 0 0000095 c.c. per c.c. of ferric oxide sol., 0 000017 c.c. per c.c, 
of Congo red .sol., 0-0000059 c.c./c.c. of arsenic sulphide sol. The volume changes 
during electrolytic coagulation are still smaller in magnitude. The volume in¬ 
crease is obviously due to the release of more strongly bound solvation water con¬ 
sequent on loosening of water dipoles of .solvation accompanying the lowering of 
electrokinetic potential and the decrease in the free surface during the process of 
mutual coagulation. 


99- Conductivity behaviour of coagulating sol. mixtures. 

K. KRLSHNAMURTT and N. V. KARBELKAR, Nagpur. 

An immediate fall in specific conductivity is observed on mixing the oppositely 
charged sols., and the decrease is observed with coagulating as well as non- 
coagulating mixtures, indicating an immediate fonnation of primary aggregate inter¬ 
action of stabilizing ions (of ferric ion from ferric oxide sol. with the ferrocyanide 
ion from prussian blue, the anion from congo red sol., or vanadittm pentoxide sol.).. 
The extent of conductivity fall is generally proportional to the rate and. extent of 
mutual coagulation. Because of electrolytic character of the congo red sol. the fall 
in conductivity in mutual coagulation yifith congo red sol. is 'j^ireater. When there, 
is no specific interaction between the stabilmng ions of the two sols. (Ferric, oxide 
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and neg Ag I) the fall m conductivity is smaller, here exchange adsorptiott lowers 
the eltctrokiiietic potential, and hence the stability of sol. mixture. The ultra'* 
microscopic cvammation supports the mechanism of mutual coagulation arrived front 
these observations 


100. Composition of Coagula formed in the Mutual Coagulation of Sols. 

N V KAkBI BKAR and S V bOM \N, Nagpur 

The composition of coagula obtuiutd lu tlic mutual coagulation of arsenic 
sulphide and fciric o\idc sols h is been investigated by colorimetric method 
cinpbnnia niohbdcuum blue and sulplio cyanide icactions The sols on mixing 
alwavs foim the pnmaiy aggregates instaiilaueoush Ihcse ma> show secondary 
aggregation oul> if pimnry aggregates hive low ekctrokinetic jiotcutial The 
ag.,ugitts uc slwivs ot composite nature Ordinarilv the sol in excess m the 
icaetiiig mistuie is also ui excess iii the coiguH Iwo types ot pnmaiy aggregates 
niiy be formed (i) the slibk aggregates with Uio much of one sol and (b) the 
less stable a^giegatcs with not too inueli dispirilv m the lelalne amounts of the 
sols With iiuleased (oiicuiti itiou oi. the sols the disparity in the composition of 
the eoaguli and that of suptiintent sol mixluie m contact decreases At ’ower 
temperatures rcl ttivcly lugtr amounts of feme oxide are present in the coagula 
Ihc iiiiei pai ticks of one sol appear to link together and aggregate around the 
biggei particles of the second sol Both the physical mutual adsorption of the 
particles of the two sols, (b) ns well as, ebennsorplion, lon-txchange or precipi- 
t itioii fictors apjie ir lo be lesixmsible for the process of mutual coagulation R. J. 
(joldbcrg’s st itistieal theory of mutual precipitation of anlibodv and antigen appears 
to apply to the piocess oi mutud coagulation of hydrophobic sol as a first appro- 
xim itioii 


101. Viscosity changes during the mutual coagulation of sols. 

N. V. KARBEUCAR, Nagpur. 

The variation in the viscosity of coagulating mixtures of oppositely charged 
sols. viz. ferric oxide and pruss.an blue, has been followed by us with Ostwald's 
viscometer at a constant temperature. The viscosity of the mixture is always higher 
than its calculated volume even at the instant the two sols, are mixed and shows 
a further sleep rise reaching a maximum value followed by a more gradual fall. 
The height oi the maximum increases with increasing concentrations of coagulating 
sols. A ri se of temperature brings about a rapid attainment of maximum 
although the uiagniliide of the maximum is decreased. The initial rise is due to 
aggregation, enmeshing of water and rise of structural viscosity through the for¬ 
mation of branched ramified aggregates while the fall in viscosity is due to fall 
in the number of dispersed units, growing compactness of aggregates and llietr 
desolvation and decreased electrovisous contribution on lowering of the electro- 
kinetic potential. 


102. The electrometric behaviour of mixture* of mutually coagulatiog-col*. 

N. V. KARBElrKAR, Nagpur. 

The electrophoretic mobilities of the aggregates in the mixtures of mutually 
coagulating sols, have been studied by the moving boundary method. There 
inatantaneoas fonaation of primar)r aggregates indicated by the sudden initial .fiai 
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of the electrokinetic poteptial on mixing the sols. With progressive addition of 
a negative sol. to a positive one the electrokinetic potential first decreases, passes 
through Zero, takes the opposite sign and then increases and while its magnitude 
is small further secondary aggregation leading to mutual coagulation occurs. The 
formation of primary aggregates always occurs and secondary aggregation occurs 
only if the resultant electrokinetic potential of the primary aggregates is small. 
Exchange adsorption or precipitation interaction of stabilizing ions and mutual 
adsorption of the particles of the two sols, brings about the lowering of the electro- 
kinetic potential. Many coagulating sol. mi.\tures showed this behaviour. 


103. Electrolysis of KCNS Solutions. 

B. P. GYANI and Miss R. MISRA, Patna. 

Potassium thiocyanate solutions have been subjected to electrolysis at different 
concentrations and acidities. The primary reactions at the electrodes appear to 
be analogous to those in Kolbe’s synthesis of hydrocarbons. It appears that the 
alkali liberated at the cathode may be consumed in secondary reactions in the cell. 
Perhaps dithiocyanogen is the first product at the anode, but only when the con¬ 
centration of KCNS is more than 2%. At high concentrations of KCNS (near 
saturation) a red solution is obtained first which changes rapidly to a yellow ppt. 
In weaker solutions (2-5% and perhaps more) only a yellow ppt is formed in 
neutral or acid solutions, and a white one in alkaline solutions. There is no 
sulphur in these precipitates. Perhaps they are polymers of dithiocyanogen. 


104. Electrolysia of mixtures of Ferric Chloride and Potassium Thiocysmate. 

B. P. GYANI and Miss R. MISRA, Patna. 

A black deposit of iron is obtained at the cathode when these mixtures are 
electrolysed either in presence of excess thiocyanate or when acid is present. There 
is no deposit when Fe+++ and thiocyanate are in equivalent quantities or Fe+++ 
is in excess (neutral solutions). It appears that a reducing agent (Nascent hydrogen 
or excess thiocyanate) must be present for deposition. 

In neutral solutions the red colour discharges rapidly at the cathode and 
slowly at the anode and after prolonged electrolysis a red band appears in the 
middle nearer the cathode. This phenomenon is independent of the ratio of the 
two salts in the mixture, total concentration, presence of acid, and shape of the 
vessel. The red band is fairly stable but on stopping the current tends to diffuse 
away slowly. On reversing the current a white turbidity is produced at the site. 
The red band reappears if the current is reversed again. It is tentatively suggested 
that a number of unknown substances are formed during electrolysis and a material 
gradient is set up from one electrode to another. The red band may be at tlie 
site where a numtier of specific substances reach specific concentrations. 


lOS. The bright Platinum Electrode. 

B. P. GYANI and RAM KISHORF, PRAvSAD, Patna. 

It has been shown that many titrations of different types ^.g. those in which 
there is a precipitate or a complex compound is formed; those in wliich an oxidis¬ 
ing agent is removed, not necessarily by reduction; and those which depend upon 
changes in pH, may be conveniently and successfully carried out with the help, 
of a bright platinum electrode as the indicator. Very satisfactory titration graphs 



Section tV: Chemistrfy \ 

of mineral acids with NaOH and aniline and phenol with bromine have been 
obtained. Ferric chloride may be titrated with coniplexing agents like s<>ditun 
acetate or sodinm fluoride. It is possible to analyse many mixtures (e.g." tWo salts, 
one salt and an acid) since two clear inflexions are obtained. It is possible to 
measure the pH of a .solution with such an electrode after calibration with a known 
buffer but the range is limited to 3*9. It is not quite clear whether the electrode 
111 these last measurements functions as a hydrogen electrode of indefinite hydrogen 
pressure or as an oxygen electrode. 


106. Decomposition of Hydrogen Peroxide by hydrated Ceric Oxide. 

B. P. GYANI and D. R. NAUK, Patna. 

The decomposition of hydrogen peroxide in presence of h 3 'drafed ceric oxide 
.-IS observed from the oxygen evolved is of the first order when the concentration 
of the peroxide is not low and the ratio jicroxule to ceric oxide is well above ()-5. 
.\t lower concentrations of H^O^, the reactions tend towards second order. The 
apparent energy of activation is 12000 to 12500 cal/nioie. These observations have 
been explained on the basis that a complex between ceric oxide and hydrogen 
peroxide is formed, a steady state is attained and the complex breaks up into 
oxygen, the original catalyst and water after collision with a free IIjO^ molecule 
from the solution. On healing the hidrated ceric oxide at increasing temperatures, 
it loses its capacity to form the complex and hence the power to catalyse decom¬ 
position. The acthity is completcl> lost after heating for a few hours at 730®C, 
although the X-ray di.agraiiis do not show any change in the .structure of the oxide. 


107. Conductometric estimation of Aluminium. 

B. P. GYANI and B. R. GITIA, Patn.a. 

A direct titration of .\1+++ bj* NaOH gives loiv values for aluminium since 
some A1+++ are lost by adsorption on the precipitated A1(()H),. The error is 
decreased to 3 lo 9% from 15-25% when comparable concentrations of Zn++ or 
Cd+-I- are present. The error becomes negligible when Ba(OH), is used instead 
of NaOH or Na^CO,, no other external ion being neces.sarj*. Sodium hydrogen 
phosphate fails to give an inflexion. 


108. Studies on Hexachloroceric Acid. 

S. vS. MOOSATH and M. R. \. RAO, Bangalore. 

Stability, spectral characteristics and electrical conductivity of hexachloroceric 
acid have been investigated employing methyl alcohol as the solvent. At low tem. 
perntures, the compound is quite stable but when the temperature is increased 
above 40PC, the compound rapidly decomposes yielding chlorine and cerous chloride. 
The decomposition of the compound is also greatly increased by exposure to light. 
Studies on vapour pressure measurements at different temperatures reveal that 
the heat dissociation is 10-9 Kcals/mole. The absorption maximum occurs St 370/* 
and 310/1 ift dioxan and methyl alcohol solutions of the hexacliloroceric acid res¬ 
pectively. The acid does not conduct electricity in dioxan solutions but when 
methyl alcohol k used as the s<dyent, the solution exhibits low electrical emiduc- 
tivity. 
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109. A new method of preparation of Uranium (IV) Oxyformate. 

B. SAHOO and D. PATNAIK, Cuttack. 

A very simple method of quantitative preparation of Uranium (IV) oxyformate 
at a low cost and in the pure state has been described. When ^ solution of 
nranyl formate with formic acid is exposed to bright sunlight for twelve to fifteen 
hours, complete reduction of uranium (VI) to uranium (IV) occurs. When the 
resulting deep green solution is distilled at a low pressure and at a temperature 
between 6S°-1(PC excess of formic acid and water is removed, leaving behind a 
pasty mass, which when dried over fused calciumchloride and solid sodium 
hydroxide in a vacuum desiccator overnight gives a pale green powder of 
uranium (IV) oxyformate having the formula UO(HCOO)j, l.SHjO. The prepara¬ 
tion of tills compound has assumed importance on account of its reaction with 
hydrofluoric acid at ordinary temperature resulting in the formation of uranium 
tetraflnoride which has been achieved in this laboratory by the authors. 


110. The Preparation of Vanadyl Formate. 

P. B. DAS and D. PATNAIK, Patna, 

The separation of Uranium and Thorium has been worked out in this laliora- 
tory by the use of their formates. The separation of Vanadium from Uranium 
and Thorium is necessary as they occur together in nature. P'or the separation, 
the study of Vanadyl Formate has been undertaken. It was prepared by the 
action of Formic acid on Vanadyl hydroxides. The analysis of the compound 
showed that the formate with 1-3 molecules of water was obtained. The aquo- 
vanadyl formate when heated in vacuum at 100-105°C for 4-5 hours, the compound 
containing one molecule of water was obtained. This compound on further heat¬ 
ing to 150-160°C in vacuum remained unchanged, showing that this one molecule 
of water is not loosely bonded or does not exist as the water of crystallisation. This 
presence of one molecule of water has also been verified from carbon and hydrogen 
estimation. This compound has been found to form complexes with thorium 
formate. 


111. Wavelength standards from a pair of any differently coloured transparent 
materials. 

N. V. PARTIIASARATHY and INDRA SANGHI, Kataikudi. 

The authors’ new and simple technique, for calibrating the wavelength scale 
of spectrophotometers using isobestic point of indicators and null principle has 
been extended in the present paper. For example, five ordinary plain differently 
coloured glass strips have been taken and their transmission curves studied on a 
standard spectrophotometer. Then, any pair of suitably chosen coloured glass strips 
are found to have the same transmission at one or two well defined and known 
wavelengths. These particular points, where their transmission curves intersect 
can then be used as a reference for standardising optical instruments of uncertain 
wavelength scales. The method is very simple and easy aM consists of merely 
sliding the two strips, one by one, in the path of the light beam and noting the. 
difierence in their transmissions, till at a particular waveltmgth, corresponding to 
the characteristic intersection point, they give the same transmission. 

This method is cheaper, easier , and more precise than known methods. = 
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112. Influence of surface active agents on Spectrophotometim dtrtcnitliuMll^ of 

INDRA SANGHI and N, V. PARTHASARATHY, Karaikndi, ‘ - 

A detailed study of the influence of some surface active agents snch i'i 
Mattoxo lOT, Yeepol, Dodecyl benzene sodium sulfonate (from Stauvac detet^nt 
40E) on thymol blue has been made in acid solutions, employing the' 
spectrophotometric technique of pH determinations. It was found that in aU 
the above cases, good apparent shift of pH is obtained. However as the pk value 
for th 3 miol blue is 1-7, absorbancy of acid standard at a pH of pk-2 cannot obviously 
be experimentally determined. Theoretical corrections for this have, therefore, 
been worked out, calculated and taken into account. 

In all the above cases the pH determined spectrophotometrically was found 
to be less than the Sorenson value and tliis shift generally increased with increasing 
amounts of the wetting agent. However, when an attempt is made to give a 
quantitative interpretation on the lines suggested by Krishnappa et al it is found 
that our observed results do not fit in with the equation "proposed by them. 
Krishnappa et al themselves found this to be the case with Nekal BX. It, there¬ 
fore, appears from our studies that the case of the wetting agents investigated 
above corresponds more to that of Nekal BX than to the case of Igepon T and that 
a more comprehensive study taking into account some additional factors, the most 
important being the micelle formation, must be carried out before a general quanti¬ 
tative relationship can be correctly postulated. 


113. Studies on the velocity of flow of solvents through chromatographic columns 
—^Psu-t IV. Effect of the gradation of the size of the particles on the values 

of the constant," ^'derived from the rate flow of liquids through the 

adsorbent columns. 


D. R. GUPTA and .\BANI K. BHATTACHARYA, Naini Tal and Agra. 

In previous communications the authors have reported their observations on 
the velocity of flow of pure organic liquids througli different adsorbent columns 
packed in the same chromatographic tube. 

Since the pores of the column are undoubtedly governed by the size of the 
particles, it was considered interesting to study the effect of a more restricted 

vh 

grading of particles on the flow of liquids. It is interesting to observe that-j— 
increases slightly as the grading of the particles becomes finer with corresponding 

increase in the value of~^-^*^-or liquids of the same family and this has been 
shown by packing the columns with particles which were sieved and graded between 
60-80 mesh, 80-100 mesh and 100-120 mesh. This slight increase in the velocity 
of flow, which adjusts itself with the values of v and d to give a constant value 

for the same family of compounds, has been explained by the shrinkage^^X^ 

and swelling of the adsorbent particles by different liquids, the structural charac¬ 
teristics of the adsorbents and the liquids which undoubtedly influence the diameters 
of the capillaries of the adsorbents through which the liquids flow. 


114. Structure of evaporated Cob^ Sulphide. 

P. S, AGGARWAL end A. GOSWAMI, Poona. 

The composition of ptecipiteted cobalt sulphide is known to vary -with the con- ’ 
ditions of precipUation. In the present investigation the stmetntea lof cobalt sol* 
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pfiide formed by precipitation from sulphate solution in the presence of excess of 
ammonium acetate and also those evaporated in vacno were studied. X-ray and 
electron diffraction show that the precipitated sulphide and the evaporated layers 
formed at about 220°C consisted mainly of COjS^ having a spinel, structure at 
about 450°C a different cubic structure (ao=9-907A°) consistent with CojSj composi¬ 
tion was observed. This change appears to be due to decomposition of the spinel 
form of the cobalt sulphide facilitated by high temperatures and low pressures. 


115. Behaviour of Anionic impurities in Alkali Halides. 

A. K. DAS GUPTA and D. N. S. RAO, Poona. 

Cationic impurities, when incorporated in crystals consisting of smaller sized 
cations, tend to migrate to the surface and eventually evaporate at fairly low tem¬ 
peratures. This new phenomenon can be explained in terms of overlap forces, 
Jhonson’s hypothesis of preferential diffusion of impurities and the concepts of 
quantum rate theory, factors which should also hold for anionic impurities. Kxperi- 
ments, with the iodide ion as an impurity in KCl, have .shown the evaporation 
phenomenon to be a property of both cations and anions. 

From an accurate determination of evaporation rales, the optimum concenira- 
tion for maximum evaporation, the diftusiun coefnciciits for the anion and the 
activation energy for tlie proce.ss at different concentrations have been determined. 


116. Critical study of standard electrode potential (E ) in (i) Permanganate- 
Sulphuric acid and in (ii) Permanganate-Hydrochloric acid systems. 

TARA CHANDRA GUPTA and ABANI K. BHATTACHARYA, Agra. 

The values of were calculated in the above system.s by varying the concen¬ 
tration of the acids and time. It was observed that there was some manganese 
dioxide also precipitated in these systems depending upon the time interval. The 
values of PI, support the permanganate-manganous and not permanganate-manganese 
dioxide equilibrium. The H„ values in the permanganate-hydrochloric acid system 
varies with the concentration of the acid and the time interval. Hence the suitability 
or unsuitability of these systems m the titration of ferrous salt by adding mnuganotts 
.sulphate and phosphoric acid has been discussed in the aspect of E, values. 


117. Chemical Dosimetry using Mercuric Chloride. Part I—Hydrazine Sulphate 
as a Catalyst. 

P. S. RAO, Poona. 

The efficiency of hydrazine sulphate in the reduction of mercuric chloride under 
ultraviolet radiations has been compared with that of o.xalates. The concentrations 
of sodium oxalate, potassium oxalate, ammonium oxalate, hydrazine sulphate and 
the time of exposure were varied, keeping the .strength of HgCl, constant. The 
degree of reduction was estimated by the Jamieson’s procedure. The reduction is 
found to be larger in the presence of increasing amounts of (81 to 102 

mg/1 at O il and 0-21 M respectively). However, the yields obtained are very 
small when compared to those in the presence of oxalates. The results can be 
explained on the basis of redox potentials and the reaction between HgCU ind 
NjH,.H,SO* forming condensation products as is evidenced by the results of Rimini 
et al. 



* Section IV : Chemistry ', \ 

118. Dependence of the viscosity of the solutions of long chnin Blhcirniiiolocales 
on shearing stress. 

C. 1. JOSE, H. h. BHATNAGAR and A. B. BISWAS, Poona. 

Studies on fractions of branched chain polymethyl methacrylate varying in 
molecular weight from 8,00,000 to 40,00,000 have been made in chloroform, ethylene 
dichloride, trichloro-ethylene, tetrachloroelhane and acetone at several shearing 
Stresses at 25°C, 

The data arc examined in the light of the various theories correlating the vis¬ 
cosities of macro-molecular solutions and shearing stress. Peterlin and Copic using 
hydrodynamic theory, and Bhatnagar, Biswas and Gharpurey on the basis of rate 
process theory have predicted that U]f=-~[i?lp —Bf- where [ 17 ] is intrinsic 

viscosity and B a constant. The present results have been used to evaluate tlie 
coefficient B in the above equation and its predicted dependence on the number of 
segments Z in a niaoromolecule using the light scattering data. 

It is further observed tl^at the values of [ 77 ]^ are approximately 10 % 

higher than l’ 7 l£ 3 __^Q for high molecular weight fractions. 


119. Corrosion of Nickel coated mild steel. 

B. C. BANERJEE, Poona. 

A dissolution rale study of iron from mild steel discs coated with electro- 
deposited nickel having { 100 }, { 1010 } -i- {211 }, { 110 } and {210 } orientations has 
revealed that, in hydrot'hloric acid solution, coatings with {210 } orientation gave 
the best protection to the iron. On the other hand, in neutral sodium chloride solu¬ 
tion aj)preciable difference in the dissolution rate has not been observed. These 
results have been discussed with reference to electrochemical anisotropy of different 
faces of a single crystal and also to the texture of the deposits involving such 
considerations as the crystallite size, grain boundaries, orientations and mutual 
arrangement of tlie intercrystallite discontinuities. 


120. Depolarisation Kinetic Study of Hydrogen in an inert gas atmosphere. 

H. P. AGARWAE and R. S. VAIOYA, Bhopal. 

The evolution of hydrogen from a cathodically polarised electrode in an inert 
gas atmosphere, is obeyed by Langmuir’s adsorption Equation, as is corrolxjrated 
from Uie linear relationship obtained between logarithms of depolarisation poten¬ 
tial and the time taken for depolarisation of hydrogen. 


121. Decomposition of Organic Halogen compound by Ultrasonic Waves—HI. 

Sonochemicai decomposition of Chloroform. 

SATISH CHANDRA SRIVASTAVA, Calcutta. 

Decomposition of aqueous solution of chloroform by ultrasonic waves ^5 watts 
electrical input to the transducer, 2100 C/S and 990 KC/S frequency) has been 
studied in dark and a suitable mechanism has been proposed. A solid product is 
obtained during the decomposition. Effect of bulk, concentration and temperature., 
has also been studied. „ 0 i 
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122. The aqueous polymerisation of Acrylonitrile, 

MUKUI/ BISWAS, Calcutta, 

Experiments on acrylonitrile polymerisation in aqueous system under nitrogen 
with the red-ox initiator hyposulphite-persulphate show that at a fixed hyposulphite 
concentration (0 01%), an increase of persulphate concentration fTonl'0 05% to 0 2% 
raises initially the yield time curve i.e. the rate curve, but from a certain concentra¬ 
tion on-wards rate curve is found to fall steadily with increase of KjSj,0, concen¬ 
tration. 

The cause of this anomaly has been traced to the fact that higher concentra¬ 
tions of the persulphate produces the polyacrylonitrile in a more coagulated con¬ 
dition instead of the fine sol obtained at low concentrations. The above view has 
been verified by mea.suring the liniinal coagulation values of the sols obtained at 
various concentrations of the persulphate prior to the concentration at which the 
sgl^is precipitated. It has- been found that the fall in the rate curve is attended by 
a fall in the coagulation values i.e. for e.g, from 10 millimoles/lit (0 06%) to 6-6 
millimoles/lit. (-1%). The above view has also been verified by using a stabilizer 
such as a cationic soap which will protect the colloid, and stabilise it, and accordingly 
will increase the rate. On the contrary by using a f«)reign electrolyte as coagulant 
the rate is also found to decrease even though the initiator concentration is such 
that the rate should be very high. 

It is concluded that the rate of heterogeneous polymerisation depends strongly 
on the physical nature of the separating phase, and higher is the rate the more 
finely-suspended is the polymer phase. 


123. Kinetic study of the oxidation of P Xylene by Manganic Sulphate. 

M. S. VENKATACHALAPATIIY, R. RAMASWAMI and II. V. K. UDTTPA, 

Karaikudi. 

A kinetic investigation of the oxidation of p-xylene by manganic sulphate is 
described. Under the conditions employed, one of the methyl groups is attacked 
chiefly yielding p-tolualdehyde. Disruption of the aromatic nucleus does not take 
place. Resinous substances and self condensation products of certain intermediates 
are formed. The reaction is of the first order with re.spect to manganic sulphate. 
The manganic sulphate empoyed in these investigations was prepared electrolyti- 
cally using lead electrodes and manganous sulphate in 55% sulphuric acid as 
electrolyte. 


124. Generation of free radicals by Electrolyeii and its application in polymerisa¬ 
tion. 

V. D. N. MURTY, Calcutta. 

The electrolysis of Potassium Daurate and Sodium Acetate has been carried out 
at different temperatures using carbon electrodes. The yield of hydrocarbon is 
maximum at a certain optimum temperature of 59°C. Fra* radicals generated 
daring electrolysis of sodium acetate has been utilised to induce polymerization of 
methyl methacrylate. A spongy polymer was obtained at the anode. The polymer 
is insoluble in Benzene, Petroleum Ether and Chloroform obviously due to cross 
linking. 
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125< VUcosity of tolution of Nickel Sulphete in Dioxane^ater mixture 

N. K. HOTA, P. K. DAS and p. PATNAIK. 

The measurement viscosity of Nickel Sulphate in 10%, 20%, 30% and 40% 
by weight of dioxan-water mixture has been carried out to verify the modid^ 
Jones and Dole equation suggested by us (Curr. Sci. 1956, 25,337). The experi¬ 
mental data for 10% and 20% composition lit m well with the modified Jones and 
Dole equation where as, for 30% and 407 q composition mixtures the equation does 
not hold good. The weak electrolytic behaviour, of Nickel Sulphate due to ion 
association and incomplete dissociation arising out of the decrease in dielectric con¬ 
stant has been considered as the reasons lor the non-applicability of the modified 
Jones and Dole equation. 


126. Some interesting results in the study of Depolarisation Kinetic of a Palladized 
electrode. 


H. P. AGARWAD and R. S. VAIDYA, Bhopal. 

The depolarization potential time curves obtained for the same concentration 
of all the oxidants, show that the halting region for the first inflexion decreases in 
order of the extent of depolarising action of the oxidant, i.e., Potassim 
dichromate<potassium permanganate<ferric ammonium sulphate. The palladized 
electrode seems to he more sensitive to tlie action of depolarizers as compared to 
platinized electrode, which fails to show that potassium dichromate is a better 
depolarizer than potassium permanganate. 

The time for first inflexion varies linearly with inverse of concentration of the 
oxidant, therefore the concentration of any solution of unknown strength can be 
determining from such plots, provided the depolarization lime corresponding to the 
first inflexion is known. 


127. Studies in Vinyl Polymerization using metallic soaps as initiators—^Polymeri¬ 
zation of Methyl Methacrylate using Ferric Laurate as catalyst. 

V. LINGAMURTY, Calcutta. 

The study of metallic soaps as initiators of vmjl polymerization has been 
undertaken in view of the increasing technical application of metals as catalysts in 
producing isotactic and other sterically ordered polymers initiated by Van Natta 
and Ziegler. The polymerization of methyl methacrylate using ferric laurate as 
catalyst has been studied. The initial rate of polymerization increases rapidly with 
increasing catalyst concentration, attains a maximum value and slowly falls down 
to a very low value al high concentration of the ferric soap. The fatty acids like 
oleic and lauric acids have practically no effect on the polymerization of methyt 
methacrylate, thus showing that the entire role is played by the metallic part of 
the soap. Also, soap-catalysed polymerization of methyl methacrylate is susceptible 
to inhibition by hydroquinone and fails to give any test for the reduction of ferric 
ion to the ferrous stage. The degree of polymerization seems to ht abnormally 
high. ChfySen seems to be a co^iatalyst at low concentration of the soap. All the 
above mentioned unusual features distinguish this catalyst front the hitherto kno^ 
types of catalysts used in vinyl polymerization. A tentative meidtanism basicaUy of 
the free radical type, but with a few additional dtaraetbristics has beeii propbsed. 
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128. The effect of temperature on the Poljrmerixation of Ethyl Methacrylate. 

S. N. KHANNA and S. R. CHATTERJEE, Calcutta. 

Ethyl methacrylate has been polymerized in bulk by employing 2-2' azobis-iso- 
butyronitrile as initiator within a temperature range of 45® to 10{>°C. Yield curve 
is a straight line, passing through origin, sliowing thereby the abselfce of inhibi¬ 
tion period. 'I'he rate of polymerization was found to be proportional to the square 
root of the catalyst concentration, over a forty fold increase in the concentration 
of the initiator. 

The rate constant S (=Kt*/Kp) at temperatures 45®, 50®, 60®, 80°, 90® and 100®C 
are 11 04 , 9-43, 7 33, 5-29, 4-48 and 4T0 respectively, having an energy of activation 
(Ep-i Et) 4-22 kcals. This value of energy of activation is comparable to that of 
methyl methacrylate which is 4-40 kcals. The efficiency (f) of catalyst used was 
found to be between 0-5 and 0-7 in the range of temperatures of experiment, proving 
the independence of efficiency with temperature. 

129. Kinetics of Hydrolysis of Peroxy Titanium Sulphate. 

M. S. MOHAN and C. C. PATEE, Bangalore. 

Peroxy titanium sulphate (TiOjSO,, SHjU) is found to undergo hydrolysi.s in 
dilute aqueous solutions resulting in the precipitation of a mixture of hydrated 
titanium peroxide and titanium dioxide. The kinclic.s of hydrolysis have fjecn 
studied at 0®, 25® and 35°C. by the .spectrophotometric method. The reaction is 
found to be very rapid during the first few minutes and is slowed down considerably 
thereafter due to a fall in pH. The high values obtained for the orders of reaction 
indicate that the reaction is complex. pH measurements show that during the 
initial period hydrogen ion concentration changes at a faster rale than the precipita 
tion of the hydrolysed products hut on prolonged hydrolysis the overall rate of 
precipitation of titanum oxides approaches the change of pH of the solution. These 
results are explained on the basis of the co-ordination theory of multivalent metallic 
hydroxides. 

130. The Study of the effect of temperature on the decomposition potential of 
fused salts. 


M. G. KHER and P. S. MENE, Nagpur. 

The effect of temperature on decomposition potential of a fused NaCl-AlCl, 
bath has been determined. Model Ratio of NaCl-AlClj has been used in all the 
experiments. The temperature range for which the experimental work was carried 
out is 300®C to 660°C. The decomposition potential has been found for C/NaCl-AlClj/C 
system. It has been observed that effect of temperature on the decomposition 
potential is a linear function since a plot of decomposition potential vs, 
temperature gives a straight line. A mathematical expression of the 
type Et=Eo(l~«t) could be used to obtain the value of decomposition potential 
at any temperature, within the range studied. The value of '<x‘ determined is '000585, 

131. Heterogeneous Reaction between Chromium Sesquioxide uid Potassium 
Bromate. 


C. R. TAEPADE and P. T. WAD, Bombay. 

The reaction between chromintn oxide and potassium bromate solution was 
studied with change of temperature, mass of chromium oxide, concentration of ' 
potassium bromate solution, pH, dilution, and the addition of bromine. - 
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It is found that increase of temperature, mass of chromium oxide, or con¬ 
centration of potassium bromate promotes the reaction, while decrease of pH 
catalyses the reaction. The solute molecules are- first adsorbed by chroniiani 
scsqnioxide, which then starts reacting with the adsorbed molecules. 


132. A study of conductivity of the systems: Water—0.2N Sodium Salts of fatty 
acids and alcohols in presence of free acids or alkali. 

A. N. BOSE and K. N. MEHROTRA, Lucknow. 

For the systems ‘‘Water--0-2N sodium .salts of fatty adds and alcohols 
(3-melhyl bntanol-1 or hcxanol-1) in presence of free acids and sodium hydroxide*' 
the specific conductivity decreases with the increase in the chain length of the 
soap as well as of the alcohol. The specific conductivity of the solutions increases 
with the increase in sodium hydroxide couceulration. In the plot of specific con¬ 
ductivity—sodium hydroxide concentration, the curvature is more marked in the 
cases of lower soaps than the higher soaps. 


133. A study of conductivity of the systems: Water—0.2N Sodium Salas of fatty 
acids and Butanol-1 in presence of free acids and alkali (Part 111). 

A. N. BOSE and K. N. MEHROTRA, Lucknow. 

For the system : “Water--0-2N .sodium salts of fatty acids and bulanol-1 con¬ 
taining free sodium hydroxide’’ the specific conductivity increases with the increase 
in sodium hydroxide concentration for all the soaps. In the plots of specific 
condiutivity—sodium hydroxide concentration, the curvature is more marked for 
5% butniiol-l solutions than for 10%. In the case of lower soaps the curvature is 
more marked than in the case of higher soaps. 

The specific conductivity of the solutions decreases with the increase in 
butanol-1 concentration for all the soaps. 


134. Autoprotolysis constant of Ethylene glycol. 

KIRON KUMAR KUNDU, Jadavpur. 

The autoprotolysis constant Ks of ampliiprotic solvents such as water, ethanol, 
glycol, or the like is a significant quantity in the studies of ioni7ation of acids and 
basis in those solvents. 

The autoprotolysis constant of ethylene glycol has been determined at 30^0 
by following the method of Hammett and Diet?, employed for formic acid medium. 
The method involves the titration of hydrochloric acid .solutions in ethylene glycol 
against sodium glycoxide in the same solvent and measurements of potentials on 
both sides of the inflexion point to a considerable extent with the help of a cell 
of the following type ; 

Ft; Hj (ga.s), HCl in glycol, AgCl (solid); Ag. 

The value of the autoprotolysis constant (K>) has been calculated from the 
equation : 

— log Kb — 2'303 IrT / F ~ CaxCi) 

where C.<v is the molar concentration of the unneulralised acid and Ci, the molar 
concentration of the base present in excess at two point on either side of the 
inflexion point on the titration curve and Eaii tbe difference in the measured e.m,f. 
corresponding to these two points. 

The value of Ks at SO^C is found to be l fl4xl0-‘\ 

w—H 
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135. The Kinetics of the Formate-persulphate reaction : Part 1. 

K. BAKSHI and D. PATNAIK, Cuttack. 

The kinetics of the nncatalysed formate-persulphate reaction has been studied 
by Srivastava and Ghosh who found the reaction to be nnimolecular, while 
Kappanna observed the reaction to be binioleculnr. The facts observed by ns are 
that the reaction is not an homogeneous one and it shows periodicity, indicating 
the possibility of chain mechanism involving radicals. Accepting the postulate of 
formate radical as suggested by Kappanna and decomposition of persulphate ion 
to two sulphate ion-radicals, wc have put forward a mechanism which explains 
the anomaly stated above. The rate determining stages of the mechanism involve 
uncharged species for which the rate becomes independent of ionic strength. The 
decrease of the rate with increase in ionic strength as noted by others has been 
attributed to the ion-pair formation and incomplete dissociation of the reactants 
at high ionic strengths. The effect of different ions has been explained in terms 
of the interaction of these ions with the radicals. While all the features of this 
reaction have been elucidated by onr mechanism, its heleiogcneous character 
e.xplains for the reproducibility of the rate only under the working conditions set 
by any particular investigator and for the susceptibility of this reaction to 
impurities. 

136. Studies on the Dissolution of Arsenic Sulphides in Sodiumhydrosulphide. 

MAN HARAN NATH SRIVASTAVA and SATYhlSHWAR GHOSH, Allahabad. 

In the present pajier the dissolution of arsenic tri and pienta sulphides in 
sodium liydrosul])hide reagent has been studied systematically by analytical, con- 

fin- xa)* 

ductonietric and poteiitiomelric methods. The has been 

applied to evaluate factor x to determine the coinposiliou of the complex formed, 
and hy the knowledge of this the lormation Constants (K) have been calculated by 

fa] 

the help of the equation^-x~K. It was observed that in both cases of arsenic 
tri and pentasulphidcs the v.alue of x = 0'5. Tlius the results indicate that in this 
case along with HS water molecules also take part in the process of dissolution 
and instead of pure thio anions lliio-oxy anions are formed. 

ASjSj-MIS-b4 H,0==2 AsSjO,’--f9H+ 

As,S,-kHS-f2 H,0=2 AsSjO’--1-5H-*- 

The values of K have come out to he 0-6521 and 0-5010 {ASj,S,). 

It has been further observed that the solutions containing dissolved arsenic 
pentasnlphide in NaHS on acidification produce an immediate precipitate of ar.senic 
tri .sulphide and sulphur. The reason is that trisulphoxyarsenic acid (HaAsSjO) is 
very unstable, and decomposes immediately into disulplioxyarsenious acid and sul¬ 
phur, which in turn produces a precipitate of As.Sj, 


137. Dissolution Studies of Molybdenum Sulphide. 

MAN HARAN NATH SRIVASTAVA and SATYESHWAR^GHOSH, Allahabad. 

In earlier publications results have been reported on the dissolution studies of 
arsenic sulphides in alkaline hydrogen sulphide solutions and sodium hydro¬ 
sulphide. The present paper deals with a similar study on molybdenum sulphide. 
It has been observed that in this case dissolution occurs mainly through the action 
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of sulphide ions forming a series of lliioniolybdate anions viz. MoS*", MoS,*-', 

MoS/"- etc. The equation -'c--a/b has been applied to elucidate the 

comijosition of the complex ions formed, and it has been clearly established that 
different Ihioanions are formed during the dissolution of molybdenum sulphide, 
because different values of the factor x (x=l, and I S) were obtained for the different 
ranges of dissolution. The formation constants (K) were calculated to be 0-1275 and 
0 08548 respectively. It was further observed that in the overall dissolution of 
molybdenum sulphide no hydroden ion is liberated. Thus the reactions may be 
represented to occur as : 

MoS,+ s=-=.-Mosy- 
MoS,+3S=- =MoS, *- 
MoS,+5S---MoS,’'’- 


138. Kinetics and mechanism of acid-catalysed Phenol-formaldehyde reaction. 

LOURDU M. YRDDANAl'AUd and A. K. KURIAKOSE, Madras. 

The kinetic study of the ])rimary steps in the acjd-cataly.sed phenol-formaldehyde 
reaction has not so far been investigated probably due to the occurrence almost from 
the beginning of the reaction of di- and higher nuclear products along with methylol 
phenols. 

By a judicious choice of the concentrations of the reactants and catalyst, it has 
been possible to limit the reaction to the production of o- and p-metehylol phenols, 
o,o'-, o,p'-, p.p'-diliydroxy dijihen^l methanes. Although the reaction at constant 
acid concentration gi\iiig all the.se jnoducts, is in reality kinetically of second order, 
at excess phened concentration it exhibits lirst order kinetics. 

Willi excess plienol and 0 I N sulpliiuic acitl at SO”, the first order rate constants 
for the formation, from o-nielhylol phenol, of o,o'-, and o,p'-dihydroxy diphenyl 
methanes arc 3-60 x 10--’ and 30 40x10-* sec-' resp. I’nder the same conditions 
the rate constants for production of o,p'- and p,p'-dihydroxy diphenyl methanes from 
p-nielhylol phenol are 9-6‘OxlO-* and 59-30x10-* sec-*. With the help of these rate 
constants, the constants for o- and p-niethylol phenols from phenol and formaldehyde 
are found to be 1-40x10-* and 1-91x10-* sec-' resp. 

Explanation is offered in tirms of steric and electronic factors for the greater 
reactivity of the para compared to the ortho position in phenol both in addition and 
condensation reactions, and for the much higlier rates for the condensation than 
for the addition reactions. 


139. Studies on the coagulation of colloids with special reference to the variation 
of time of coagulation with concentration of electrolytes as applied to 
Prussian Blue sol. 


S. L. GUPTA, Pilani. 

This piece of work relates tlie slow coagulation of prns.sian blue sol by various 
I'ni-bi-ter and tetra valeut precipitating ions. The results obtained with various 
electrolytes are interesting enough to provoke thought on tlie aspect of slow coagula¬ 
tion in the light of the empirical e(]uation, c=a-f suggested by Bhattacharya 

and co-workers, where ‘c’ is the precipitation,—concentration of the electrolyte; ‘t* 
is the time of coagulation and ‘a’, ‘m’ and ‘n’ are constants which depend on such 
factors as are connected with its stability and coagulation. This equation represents 
a rectangular hyperbola and it is interesting to find that the graphs of c against 1/t 
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drawn from experimental results are indeed of hyperbolic nature. A method for 
the evolution of the values of the constants is also given. 


140. Structure and absorption of some vat dyes. 

ARUN KUMAR vSINHA, Patna. 

The absorption of twenty-eight vat dyes (reported elsewliere) have been re¬ 
corded. 

An attempt has been made to study the shifts in their absorption maxima in the 
light of the molecular structures of tlie dyes. 


141. A reaction between Iodine and Sodium thiosulphate in Heterogeneous liquid— 
liquid system in the presence of a Surface-active agent. 

P. S. JAVADKKAR, Sangli. 

A reaction between Iodine sedution in Chlorobenzene and aqueous Sodium (hiii- 
siilphatc is studied in the present investigation. The velocity of a reaction in such 
a system is de])endent on the concentration of the reactants at the in¬ 
face. A foreign material v\hich is able to affect the interfacial tension 
is also bound to affect tlie velocity of the reaction. Soap is, therefore 
added to the aqueous phase. The velocity constants are rapidly increased by the 
addition of soap. The velocity constants arc 20-2; 6US; 72-4; 83-2 and 94’3 by 
the addition of 0; 1; 2; 3; and 4 grams of soap respectively to the aqueous phase. 
The values are almost constant in the absence of soap, but they remarkably increase 
especially during the first 30 minutes by the addition of soap. It is clear, there¬ 
fore, that as the soap is being coiHumed from the aqueous phase the concentra¬ 
tion at the interface also rapidly changes. 


142. The Electrical Conductivity of Silica Sols. 

M. J. PATANI, P. J. PATANI and A. M. TRIVIiDI, Ahmedabad. 

Negatively charged silica sols are prepared by peptizing the purified silica gel, 
with ammonia. When the .cols are allowed to age, tlie sp. conductivity of the .sol 
increases due to the deadsorption of ammonium silicate. Although ammonium 
silicate is a salt of a weak base and a ver}' weak acid, it is not completely hydro¬ 
lysed under the conditions of the experiments. The adsorbed amnioiiiura silicate 
behaves as a colloidal electrolyte and its ecj. conductivity is a fraction of its value 
in the free condition. 


143. Molecular interaction in Binary Mixtures. 

vS. N. BHATTACHARYYA and A. V. ANANTARAMAN, Calcutta. 

The excess volume of mixing has been determined for the following systems—- 
Nitrobenzene-bBenzene; Nitrobenzene-fEthylbenzene; Nitrobenzene-fcyclohexane at 
4()°C. While the excess volumes of Nitrobenzene-f Benzene and Nilrobeuzene-1- 
Ethylbenzene are negative, the system Nitrobenzene-f cyclohexane shows a positive 
character. 

All the systems show deviations from the regular solution theory of Guggen¬ 
heim as expected. It may be noted that one of the components selected in all the 
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systems is highly polar. The excess of volume of mixing can perhaps be explained 
from the point of view of either a partial destruction or formation of dipolar 
interactions between the molecules involved. 

The excess volume could be represented by the following equations :— 

N itrobenzene+Benzeue 

. AY. ^ _ 1.022 + 093 (x^-x,) + -857 (.x,-x,) = 

Nitrobenzene-MJlhylbeiizene 

-1-37+MS (x.-x,)= 

-^1 "'a 

Nitrobenzene+Cyclohexane 
AV 

1.24+ 185 (x,-x,)- S66 (x.-x,)^ 

Aj Aj 


144. Relationship between sound carrying pressure and internal pressure of pure 
liquids. 

SATISH CHANDRA SRJVASTAVA and R. J. R. MOHANRAO, Calcutta. 

itraxinmin positive and negative pressure, during the passage of utra&oiiic 
wa\’es through liquids, is called licie as sound carrying pressure. This has been 
found to bear approximately a relation''hip with tlie internal pressure of the liquid 
which has been (li,-,cussed. 'I'liis equation may find application in the derivation 
of an f(iuation for the velocity of ultrasonic waves in solution e.specially solutions 
of lilcclrolytes. 


145. The System Lithium Nitrate>water. 

G. ARAVAMUDAN and K. R. KRISHNASWAISII, Bangalore. 

'l‘hc solubility and jihase relationships in tlie system LiNO,-HjO have been 
.studied in the range 10-55°. I’hy.sical and Chemical methods of investigations 
employed in the jn-esent work pointed to the non-existence of the heniihj’drate, 
I.iN0..1/2 lIjO, reported by Donnaii and Burt to exist between 29 6° and 61°. The 
iiielliiig point of the trihydrate, InNOj.SIJjO, has been found to be .30 07±002°C. 
and the eutectic between LiNO.,.3H,(J and LiNO, as 28-24 ±0 02°C. The trihydrate 
cry.stal belongs to the orthorhombic system and its lattice constants have been 
determined. Some observations made on supersaturation and supercooling tendencies 
and other specific ijroperlies of the binary .system have been reported. 


146. A study on the viscosity of Sodium Chloride in dioxane-water mixture* at 
35°C. 


P. K. DAS, Cuttack. 

Measurements of viscosity of Sodium chloride in dioxarie water mixtures have 
been carried out to verify the modified Jones-Dolc equation (Curr. Sci., 1956, 25, 
337). The concentration of the electrolyte varied from 0-02M to 0-12M and the 
solvent composition from 10% of dioxane to 30% of dioxane. It is found that 
the modified equation is obeyed for 20 and 30% solvents, whereas, for solvent con* 
tainiiig 10% of dioxane the Jones Dole equation as such is valid. The decrease in 
the value of ‘X* of the BC term with increased dioxane content has been attributed 
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to be clue to increased chances of iou-associatiuu in the mediums of lower dielectric 
constant. 

Clianye in the value of ‘B’ with chaiijfe in composition of the solvent has been 
noticed, as in case of KCl solutions. The results when compared with that of KCl 
attributes an additive character to B, in solvents of low dioxaue content. 


147. Application of Phase rule to Sambhar Lake Bitterns. 

C. R TALT*.\DK and D. M. rKTHK, Bombay. 

The solubility data with respect to the sodium .salt present in the Sambhar 
Lake Bitterns has been collected at 35° and 45°. On the basis of this data, a 
method has been suggested for the separation of these salts from eacli other. Still 
it may not be economical to separate out these salts because of the low cost of 
the salts so obtained. 


148. Mixed Liquid Crystals : Effect of Structure on the Transition Temperatures 
of Mixed Liquid Crystals. 

J. S. DAVE and J. M. LOHAR, Baroda. 

A number of binary .systems in which one component can itself form liquid 
crystal were studied by Dave and Dewar (J.C.S., 1954, 4616; ibid, 1955, 4,305). They 
showed that genuine mixed liquid crystals are formed with any other non-liqutd- 
crystalline substance over a useful range of concentration. 'J'hey studied mixtures 
of p-azoxyanisole, a liquid iryslalline substance, with another non-liquid crystalline 
component—(Schiffs’ base.s) having terminal groups TT, CII,, OCII,, Cl, Br, NO, 
and N(Cn,) 5 —and concluded that the slojie of the transition line is a measure of the 
tendency of the non-liqtiid crystalline component to form liquid crystals. 

We have, during the course of present investigation, studied some more .such 
biliary systems, with p-a7;o-xyatii.sole as a liquid crystalline component, by the optical 
method. In addition to the terminal groups listed above, we have studied the 
the effect of Oil and OCjTI, groups. The slope of the curve for the OCjIL group is 
less than that of (Kill, group, thus show'ing an increased tendency of OCjTI, group 
for liquid crystal formation. Onr results indicate that the slope of the transition 
line decreases with increasing polarity of the end groups. 


149. Excess volumes of some binary liquid mixtures. 

KIKON KUMAR KUNDU, Jadavpur, 

Excess volumes of binary liquid mixtures are proved to be useful quantities 
in evaluating some of the thermodynamic properties of liquid mixtures, namely, 
energy of mixing and hence solubility parameters (A^u) of binary liquid mixtures 
from heat of mixing data, excess entropy of mixing at constant volume etc, 

M H 

Volume changes of mixing or excess volumes (since v®= AV -AV and 

Sola ideal soln 

AV" for ideal solution is zero) of several binary liquid .systems namely, (1) aceto¬ 
nitrile and carbon tetrachloride, (2) acetonitrile and benzene, (3) uitromethane and 
benzene, (4) nitroniethaiie and carbon tetrachloride have been determined at inter¬ 
vals over the whole composition range at 45°C and (5) nitromelhane and aceto¬ 
nitrile at 35°C. 
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ISO. Studies in Electrodes of the Third Kind. 

J. N, SAHAY, Ranchi. 

The activity coefficient of cnlciuni chloride has been determined with the fol¬ 
lowing electrodes of the third kind w'hich behave reversibly witli respect to calcium 


(a) Pb /PbSO,, CaSO, /CaClJAgCl/Ag 

(m) 

(b) Pb-Hg/PbC,0„ CaC,0, /CaCIJAgCl/Ag 

(m) 

(c) Hg /Hg,CA/CaC,0* /CaCl,/AgCl/Ag 

(ni) 

(d) Zn /ZnC,()./CaC,0, /CaCl,/AgCl/Ag 

(in) 


It has been observed that for every electrode of the third kind cell should be 
designed as in this case to maintain strictly oxygen free condition as oxygen 
renders the electrode unreliable. P'reshly prepared pure materials should also be 
used. If there be other anions present even in small amount to form other in¬ 
soluble salt or other cations to form insoluble oxalates the theoretical ccinilibrium 
will not be reached and reproducible K.M.F. is not obtained. Generally, the cell 
reached etpiilibrium after taking four or five readings at interval of ten minutes. 
Klectrodes of this type employing .single concentration cell in dilute solutions are 
useful in determining the activity of inetallic ions, the metal of w'hich cannot be 
used a.s electrode of the 1st or 2nd kind owing to their reactions with aqueous 
solutions. The results obtained by the use of electrode of the third kind are in 
agreement with those found b)' other methods. 


151. Studies on Hhe composition of Mercury (ic) ferrocyanide complexes by 
Thermometric method. 

RAM SAIIAI S.\Xf5NA and G. S. BH.VTNAGAR, Kota. 

In continuation of our previou-s publications on the composition of Alercuric 
ferrocyanide complexes by electrometric methods (Saxena and Bhatnagar, Zeit. 
anorg. und allg. Chemie, 285, 95, 1956; Naturwissenschaflcn, 45, 128, 1958), attempts 
have been made to substantiate these results by applying Dutoil’s method of 
lliermo-volumetry. 

The arrangement of thermometric titrations was similar to that used by Dutoit 
(J. Cbim. Phys., 1922, 19, 324) and later on modified bj' Haidar (Jour. Indian Chem. 
Soc., 1946, 23, 157). losing different concentractions of reactants, HgCl, and 
K^FefCN)^, thermometric titrations were done both hv the direct and the inverse 
methods, i.e., when IlgClj soln. from the burette was added to K,Fe(CN), soln. 
in the thermo-flask and vice-versa. The total rise in temp, was then plotted 
against the volume of the titrant and from the breaks in curves, the composition 
of complexes w'as calculated. 

The direct theruioinetric titration diagrams yield three distinct breaks corres¬ 
ponding to the formation of the compounds, KjngFe(CN),; IlgjFefCN),; and an 
additive compound HgaFe(CN),.Hg(Cls),: whereas thfe inverse titrations suggest 
the formation of only two complexes HgjFefCN)* and HgjFe(CN),.K«Fe(CN),. The 
formation of these complexes has been supported by electrometric methods (loc, 
cit.). 
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152. Conductrometric studies on Silver Tungstates. 

R. S. SAXRNA and C. M. GUPTA, Kota. 

.'Vccording to \V. Jander and A. Winkel (Zeit. anorg. Cheni., 149, 97 (1930)) 
normal WO 4 — ion exists from II ion concentration 10-** to lO-*-* but the acidic 
medium, the formation of more complex anions takes place, depending on pH of 
the medium. (Umelcu.s and Anderson : ‘Modern aspects of Inorganic Chemistry', 
1952, p. 213). In the present investigation, attempts have been made to study the 
formation and precipitation of Ag-tungstates at different H ion concentration of 
solution by conductometric method, conductivities being measured by Kohlrausch 
Universal bridge (\V. G. Pye, Ltd.). 

When AgNO, is added to NajWtL at pH range from 7 to 14, and reverse, 
normal Sihertuugstate Ag^O.WO, is formed. In weakly acid solution pH 5-5—7, 
the formation precipitation of Silver ditungstate Ag_, 0 . 2 \Vt) 3 , takes place. Further 
addition pf acid to at pH ranging from 4 to 5, silver meta tungstate 

Ag,0.4W0j is precipitated. The results of Chemical analysis agree with the above. 

The effect of alcohol on the end point has also been studied, Alc^ihol improves 
the results and the equivalence points approach closely to the theoretical values, 
in presence of alcohol whith iiialerially rcducc.s the solubility of silver tungstate. 


153. Conductometric Studies on Copper-tungstates. 

K. S. vSAXIiNA arid C. M. GUPTA, Kota. 

Ill alkaline solution, normal tungstate ion exists but in acidic medium, forma¬ 
tion of more coiiqilex anions takes place, depending on the pH of the medium 
accotding to G. Jander and U. Kruerke (Z. aiiorg. u. allgcm. chem., 1951, 265, 
244-54). i\ systematic study of the formation and precipitation of copper tungstates 
has iieen undertaken by conductometric methods, conductivities being measured 
Kohlrausch Universal Bridge (W. G. Pye, Ltd.). 

When CuSO, is added to Na.WO, and reverse, noimal copper tungstate CuO.WOj 
is precipitated from pll 6 to 8 . Suitable amounts of nitric acid were added to 
Na.WO, solution and pH was measured by a glass cdectrode. On adding CuSO^ 
to such Na.WtL solution, a sharp break in conductivity curves is obtained su,g.gest 
ing the fonnaiinn and precipitation of Uoppermetatungstate having the composition 
CUO. 4 WO 3 between 4-8 to 5’5. Condiictoinctric results agree with those obtained 
by chemical analysis. 

The effect of alcohol has also been studied 011 the end point. The equivalence 
point in alcohol approach closely the theoretical values, as it materially reduces 
the solubility of Coppertungstates. 


154. Stability of metal complexes in solution. 

B. N. MATTOO, Poona. 

With a view to account for various competing equilibria in the study of ferric 
complexes in solution, especially when the metal perchlorate is not used, a potentio- 
metric study of ion association in ferric sulphate and nitrate solutions has been 
undertaken. At low Fe III concentration, from redox potential measurements iii 
presence of varying amounts of anions (Fe II/III in inert atihospherc) the forma¬ 
tion functions, ni’s (Cf. Mattoo, Z. physik. Chem. Neuc Folgc, 16 (1958) 64) were 

evaluated and fitted into the general equation nn-/3i= S Xi,(R)“, where is the 
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appropriate correction term for competing equilibria and x is the n-th overall 
association ‘constant’, (R) the free anion concentration, which in the case of SO*®- 
was evaluated from the knowledge of KhsoJ at the particular ionic strength. This 
was evaluated by pH measurements of NaCK)*-IIC10,-NajS0* mixtures. 

A. graphical examination of the affinities of various simple anions for Fe*+ and 
the proton affinities of these anions (AG®,®* -pk®** ) shows that the two go parallel 


155. The Ultraviolet Absorption Spectra of some Natural Coumarins. 

D. r. CHAKRAI30RTY and SACHINDRA K. CHAKRABORTI, Calcutta. 

The ultraviolet absorjition spectra of the following natural coumarins and 
some of their derivatives were determined. 

Murrayin, angelicin, bergapten, xautholoxin, byakaiigelicin, marmesin, luvange- 
tin, seselin, dalbergin, nor-dalbergin, weddelolactonc, mesuol, tetrahydro niesuol, 
dimethyl mesuol, tetrahydro ilimethyl mesuol. 

It has been observed that furano coumarins show a clmrncterislic absorption 
band witli Xmax at 245 ni/i region (log e Ca. 4) chromcno-a-jiyrones show a charac- 
teiistic absorption band with Amax at 268 m/i region (log e Ca. 4). The spectral 
data have been discussed in the light of the structures of coumarins. 


156. Absorption Spectra of the Oximes. 

J. V. DAVR and A. M. TALATI, Baroda. 

Ultraviolet absorption spectra of oi-oximino and a-/?-dioxiniiuo-acetoacet(aryl) 
amides (where arylamido may be anilide, o-toluidide, o-chloranilide, o-anisidide, 
p-cliloranilide, p-i>lienetidule or 2 :4-xylidide have been investigated in acqueous,. 
alcoholic and chloroform solutions. These oximes are found to absorb maximally 
in the regi<m 224-46 m/i in aqueous and alcoholic solutions. o-Oximine acetoacet 
(aryl) amides in aqueous solution exhibit anotlier absorption band in the region 
260-84 ni/i. Comparative study of the absorption bands of oximes in aej^ueous and 
alcoholic solutions indiiatc the existence of internal hydrogen bond in these oximes. 
Some of the oximes in chloroform solutions are found to have absorption bands in 
the region 290-340 m/i. 


157. A simple probe Electrode for comparative study of current distribution at 
surfaces. 

INDRA SANGHT and V. R. RAMANATHAN, Karaikudi. 

The study of electrochemical phenomena depends on careful and accurate 
measurements of fiotentials and currents at different points of the electrode surface. 
So far, attention has mainly been concentrated on the study of potential distri¬ 
bution on electrode surface with the help of a L,uggin cajiillary. The study of 
varying current distribution at polarized electrodes covered with surface layers vary, 
ing in natime or thickness has almost been neglected due to the difficulties inherent 
in such measurements. The importance of the study of current distribution was 
brought home during a study of electropolishing in Hull cell where the surface 
potential studies failed to explain the observed facts. As such, a simple probe 
electrode for comparative study of current distribution at .surfaces was designed 
and this note describes the construction and the working of the same. The probe- 
electrode consists of a thin perspex rod with a small hole at one end. Single wire 
loops, forming a reversible electrode system in the particular electrolyte, are attached 
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across this hole with a joining comment. The iR drop between the loops of the 
two wires wlieu the probe electrode is placed in the vicinity of different points 
at tlie electrode surface, gives a comparative measure of the current distribut’on. 
This probe arrangement gave useful information which was successful in explaining 
the observed phenomena. 


158. Thermal conductivity and Eucken correction for Binary Gas mixtures consist¬ 
ing of a Monatomic and Diatomic Gas. 

B. N. KRIVAvSTAVA, Calcutta and R. C. .SRIVASI’AVA, Imcknow. 

The thermal conductivity of the Ijinary gas mixture Hj—Ne, N^—fie and O^-lIe 
has been measured at 38°C for varioius concentrations by using the ‘thick wire’ 
variant of the ‘hot wire method’. These data have been used to calculate the 
Kucken factor for these binary gas mixtures. The experimental value of the 
thermal conductivity and hlncken factor have been compared with the tluoretical 
values obtained on Lennard Jones (12 ;6) nioLlel, by using Hirschfclder’s recent 
expressions for the thermal conduchvitv and the Kucken factor for the jiolvatoinic 
gas mixtures. It is found that within the limits of accuracy of the experimental 
measurements Hirschfelder’s exiircssion.s for the thermal conductivity of a gas 
mixture is correct. 


159. Quantum Theory of the Kinetics of Thermal and Photochemical Reactions. 

PRKM BRHARI 3IATHUR, rilaip. 

A relation for velocity constant of chemical reactions (lv:= 'e. e I>\i/RT) has 
been obtained in terms of spectral cjuomities D‘\) Kd and A. The equation besides 
explaining the much conjectured mechanism of chemical reactions enables the 
calculation of spectral data and other molecular constants as force eontant etc. 
purely from chemical data and vice versa. A striking fact regarding the equation 
is that tlie values of D^’o, Kd and evaluated from chemical data always lie within 
certain limits that represent an active range of electromagnetic frequencies. The 
equation throws light on tlic structure, activity and bond forces of the nioleeules. 


160. Classification of the different systems of periodic precipitations. 

PREM BKHARI MATHUR, Pilani and vSATYESWAR GHOSH, Allahabad. 

Several types of Liesegang ring systems have been obtained and the conditions 
of their formation are studied. By properly adjusting the environmental condi¬ 
tions, all these different types of periodic precipitations have been produced from 
silver chromate alone. .'V new system of Liesegang rings having alternate coloured 
band, at the beginning followed by void-spaced rings is obtained from the precipitate 
of silver chromate in a gel mixture of agar and gelatine. The observations definitely 
prove that all such rhythmic precipitations arc one or other form of Liesegaiig ring 
phenomena. On the consideration of the nature of bands, the periodic precipita¬ 
tions are cla.ssified into the categories (a) Direct and Revert systems (b) Macro and 
Allcro system.s and (c) Void spaced and Continuous banded systems. Previous 
attempt of classification of Diesegang ring systems, however, does not assess all 
the different characteristics of rings. 
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161. Note on the Analogy between Diffusion and the Flow of Electrical Conreaf. 

PREM BEHARI MATHUR, Pilani. 

On the basis of Longworth observations on diffusion and authors own observa- 
tir)us on the growth of Eiesegang rings, a theory of diffusion has been advanced 
which sJiows a unique parallelism between diffusion and the discharge of electricity 
or any other phenomena of damped harmonic motion. A wave equation for the 
concentration distribution of diffusate has been obtained. The equation is found to 
satisfy experimental conditions in Eeisegang ring i)henonKna very well. The equa¬ 
tion is also applicable to certain geological phenomena. The author believes that 
tlic evolution of continents over earth face can most successfully be explained from 
the present theory of diffusion. 


162. A Theory of Surface Catalysi*. 

I’REM BKIIAUI MATIH'R, Pilani. 

T'rom the e.sperinients carried out on tlie catalytic ovidation of ammonia and 
on the mensureincnt of Zeta potentials of the active siirtaces Using pure water as a 
refereme substance, the autiior has been able to notice an interesting relationship 
betw'een the interfai'ial jiotentials and the catalWic activity of the substances. The 
sign and magiiituile of the ]iolenlials arc fouml to vary in a regular order with the 
aetivity of the eatalyst. On the basis of these observations, the author has been 
able to advance a theory for the surface catalysis wbiili not only explains the 
specific catalytic natme of a suiistance. in a paiticular reaction and the influence 
of foreign agents on catalysts surface but is capable of predicting efficient cataly.st 
for any leaetion. The substances have been elassilied into two catagorics and the 
activity of a catalyst in dilferent reactions is explained in the light of their charac- 
lenslic surface potentials. 


163. Hydrogen Bonding in Dioxan-Water Mixtures : Partial Molar Volumes and 
Molecular Interaction. 

V. R. KRISIINAN and P. RAlMiVCHANDRA NAIDfT, Tirnpati. 

The partial inolal volume of p. Dioxan in mixtures with water has been used 
for the study of molecular interaction heUvceii the comjxmeiits in (he liquid phase. 
While the partial molal volume differs ajiprcciahly from the molar volume of the 
pure component up to mol fraction 0 14 dioxan tlie agreement between the two is 
close at higher concentrations. Support has been provided for the postulated 
existence of the short range molecular clusters between dioxan and water through 
hydrogen bonding with the molecular ratio 1 :6. The effect of change of com¬ 
position on the nature of molecular association is discussed. 


164. Mechanitm of Dehydrogenation of 3-Carene by Chromia Alumina-catalysts. 

LOURDU M. YRDDANAPALLI and P. DESTKAN, Madras. 

3-Carene was dehydrogenated in the vapour-phase over chromia supported on 
gamma-alumina catalysts to p- and ni-cymenes whose relative amounts varied with 
the cliromium content of the catalyst. The para : meta cymene ratio was 1-0:1-5 
for catalysts containing _ 6% or less of Cr, and with catalysts containing 7—18% Cr, 
10 ; 0 - 8 . 
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Gamin.'i-alumina alone isonierLsed 3-carene to 4-carene at 200°C (55% yield), 
and at 300°C to p- and m-menthadieiics completely in the ratio, 1-0:1'67. On the 
other hand, pure chromia gel dehydrogenated 3-carcne to p- and ni-cyiiienes in 
the ratio, I'O :0-6. 

On the basis of the above observations, it is suggested that the aromatisation 
of 3-iarene to p- and m-cynienes proceeds in two different ways : (1) .first isomeri¬ 
sation to 4-carenc, then to p- and ni-menthadiencs and finally dehydrogenation to p- 
and m-cyinenes in the ratio 10:1’67 (predoininent with catalysts of 6% or less Cr 
content), and (2) first dehydrogenation to caradiene intermediates which then rear¬ 
range to p- and m-cyiiienes in the ratio 1 0:0 6 (in the case of Cr rich catalysts). 
The anomalous behaviour of the 14% Cr catalyst in respect to m-cymenc yield is 
exjdained by reference to co-precipitated chroniia-alumina catalysts. 


165. Action of Iodine an a-CelluIose under various Physico-chemical conditions. 

R. NARAYAN RAO and C. S. NARWANI, Bombay. 

Colton yarn of 20s counts made from an Indian cotton was boiled under con¬ 
trolled conditions in a kicr to free it from all nonccllulosic constituents and 
bleached, and this sample was employed for all e.vperiments. 

The action of N/50 iodine solution in KI on this a-celhilose at pll 3 0 to pH 7 0 
was studied at 15°C and the copj)er number and carboxylic acid groups were esti¬ 
mated. It was observed that there was no chemical reaction under these conditions 
and only sorption was taking place. 

In further experiments on sorption, the rates of sorption at three differeni 
temperatures, viz., 0°C, 15°C and 37°C and at two pll conditions, viz., pH 4 0 and 
pH 6 0 have been studied. It has been found that sorption of iodine by cellulose 
is rajnd in the initial stages and equilibrium is reached after a few minutes. The 
sorption isotherm (i.e. sorption xs. Equilibrium conccnlration) and sorption isobar 
(i.e. sorption vs. temperature) have also been studied. 

At higher pH conditions, viz., pH 8 0 to pll 13 0, the liypoiodite formed in the 
reaction of iodine with alkali reacts with cellulose. The copper number remains 
more or less the same upto pH 9 0, increases rapidly thereafter upto pH 110 and 
again falls down to the original value at pH 12 0 and pH 13 0; but the COOH in¬ 
creases gradually upto pH 110 whereafter it decreases gradually, Thi.s indicates 
that a number of aldehyde groups is oxidised to -COOH in all cases, but at pH 
10 0 and pH 110 a few of the alcoholic groups are oxidised to -CIIO groups. Be¬ 
sides, the sorption of iodine decreases with increase in pH above IkO. 


166. Studies on the Bulk Polymerisation of Iso-butyl methacrylate and n-butyl 
methacrylate. 

A. vS. NAIR and M. S. MUTHANA, Kharagpur. 

In attempts to study the general kinetics of the polymerisation, and solution 
properties of vinyl normal and iso-ester.s, polymerisation re|,ctions of isobutyl 
methacrylate have been completed with Irenzoyl peroxide and 2,2'-azo-bis-isobutyroni- 
trile. The overall rate of polymerisation follows the .square root law with respect 
to initiator concentration and the rate constant has been found to remain reasonably 
constant for varying concentration of initiators. 
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167. Copolymerisation of vinyl iso-caproate with vinyl acetate and ethylene* 

M. S. MUTHANA, Kharagpur, 

Copolynierisations of vinyl iso-caproate with vinyl acetate and ethylene have 
been studied, and the reactivity ratios of the monomers in the copolymer reactions 
computed. The reactivity ratios for the system, viuyl-iso-caproate-vinyl acetate, 
have been found to be 1-14 and 067 respectively. The product r^r^ indicates for this 
system, that the alternation tendency predominates over the occurrence of a 
sequence of like units. 

Rlhylene copolymerizes with vinyl iso-caproate in the mole ratio 4 :1 even at 
pressure of the order of 2,000 psi. whereas ethylene and vinyl acetate under same 
conditions gives copolymers of approximate composition 1 :3. 


168. Electrophoretic studies of mustard seed proteins. 

A SKN and N. K. SINHA, Calcutta. 

lilectrophorclic studies of proteins of mustard seed (Brassica Compestris) have 
been carried out with the aid of the moving boundary method. A 10% NaCl 
extract from decorticated and defatted seeds was prepared by e.stracling for 5-6 
hours at 25°C. The clear extract obtained after centrifugation and filtration was 
.saturated to 75-80'’o with ammonium sulphate when the total proteins were precipi¬ 
tated. 

The total preeijntate on electrophoretic analysis at 20'’C indicated two major 
components over the pH range 4 0 to 110 in buffer solutions of ionic strength 01. 
The isoelectric point of the component (A) was found to be 61 and that of the 
other (IJ) was 9-6. Fractional precipitation with ammonium sulphate at 24-25% and 
70% .satunition gave two fractions, which were designated as fractions (\) and (B) 
respectively. The fraction (A) was quite stable and homogeneous over the pH range 
studied and wa.s the globulin fraction. The fraction (B) was soluble in water. It 
has a high iso-elcctric jxiint at pH 9 60 and appeared to be strongly bound to a col¬ 
ouring matter. The electrophoretic patterns of this fraction at 2°C did not show the 
typical gaussian symmetry and there was considerable sharpening of the ascending 
and broadening of the descending pattern. It, however, moved as a single peak 
over the pH range 6-10. 


169. Ion exchange capacity of asbettos studied by radiochromatography. 

H. J. ARNIKAR, Varanasi. 

Results on chromatographic separation of the alkali ions, labelled by their 
radioisotopes *‘Na, *“K, "‘Rb, and “'Cs, on w'a.shed asbestos paper bear a marked 
resemblance to those obtaining on cellulose filter paper coated with a cation 
exchanger (lIowex-50) following the technique of Lederer. The chromatograrames 
were analysed by measuring the distribution iif the radioactivity along the deve¬ 
loped band, the decoy period, absorption of the radiation by filters, etc. In the 
case of Ivi, how’ever, its repartition was studied by a Perkin Ellmer dame photo¬ 
meter. The same order of R, values was obtained both on asbestos paper and on 
Whatman filter paper No. 1 coaled with Dowex-50, the R, increasing with decreasing 
atomic mass. 

Relative exchange capacities for alkali ions show that asbestos functions as an 
ion exchanger of feable capacity of the order of 300 microequivalents per gramme. 
The value for the asbestos paper used w’as about 10 microequivalents per cm* or 
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slii>litly superior to that of the Dowcx-coated paper of Lederer with a value of 
“J-J iiiitToefinivaleiits/cin^ 


170. Alcoholysis of oils and fats. 

S. K. K. JA'I'KAR and Miss M. V. NATKKAR, Poona. * 

.■\k'oliol\sis of a wide varietv of oil.s lias heeii studied with respect to kinetics 
of the real tion. Comparative study of ethaiiolysis of coeoanut, groinulnut, castor, 
sesame, olive, safflower, linseeil, cliaulmooKra and mustard oils, showed that the 
rate of ethanolysis decreased with increasing unsatiiration and the relative acti¬ 
vities of the oils decreased in the order coeoanut, castor, olive, groundnut, scianie, 
safflower, chaulnioogra, linsct-d and mustard oil. 


171. On the structures of Metatorkernite group of Compound.s. 

D. M. Cn\CKRABURTTV, 'fromhay. 

Tile chemical compositions of some of the tain])omids of metatorheriiile group 
were found as follows ; Ahernathvite : (.\s(),)^S[[jO; Synthetic Toegerite : 

H,(rC)j 3 (As(),)j8n/); Synthetii ; Na,(Ut)J„ (As(),).sn,(); Synthetic ; (NH,),{n)j), 
(AsO.l.SIIjO; Meta Autunite I: Ca(U(.),),lT>(),), 2)/2IJ.( )-6 I/2I1,(). 

.'Ml these compounds heloiig to the tetragonal si stem and excepting the odd 
orders of hko planes heiiig .absent (i e. h + k--even planes present) there is no other 
sisteniatic absence of hkl planes. 

Probable space group and suitable structure for these lompounds arc dis- 
cus.sed and explained. 


172. Intermiccllar dimensions of some Cellulose fibres by X-ray diffraction methods. 

1). M. CHAKKAHliRTTY, Tromb.-n. 

Number of fibres of cellulose type of Indian origin were examined b 3 X-r.iy 
Uiffraction metliods with the idea to find out tlie diniciisions of intermicellar 
spaces after infiltrating eolloid.al gold and colloidal silver within the fibre frame 
works and mca.siiring the particle si/e of the eryslallites by the usual methods. The 
results showed that most of the fibres of Indian origin have larger dimensions of 
intermicellar spaces and hence more loosely bound than the ramie variety. Some 
conclusions were derived from these measurements and were discussed. 


173. Differentia] Thermal analysis of some Uranium-Fluorine Compounds, 

C. T. MEHTA and N. S. KRISHNA PRA.SAD, 'I'rombay. 

Differential thermal analysi.s has been widely used in recent years to study the 
thcnnal reactions involving endo- or exothermal processes of many inorganic and 
organic compounds. Relatively little application of this method has been made to 
study the behaviour of uranium compounds. .4 few uranium-fluorine compounds 
were prepared in a pure state and examined by differential thermal analysis wdth 
a view to understand their Ijehaviour in some of the solid-gas reactions in which 
they are used to obtain uranium tetraflnoride. 
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174. Fluorescence Spectrum of Uranyl Acetate. 

Bfll'WAN C. PANDEY, Trouibay. 

The fluorescence spectra of Trauvl Acetate obtained from B.D.H. and of the 
same after recrystallisation have been investigated at rrxmi and liquul nitrogen 
temperatures. 

In the fluorescence spectrum of the H.D.H. salt, a series of bands is observed at 
room temjxrature. On cooling the salt to liquid nitrogen temperature, the bands 
become sharp and shift towards the shorler-wave-leiigth side. 

In the fluorescence spectrum of the recrystalhsed salt at rcxnn temperature, an 
additional scries of bands is observed in the longer wave-length side of the usual 
series (/^y~240 cm.-'). On lowering the temperature of the salt, this additional 
series increases in intensity. 

If the recrystallised salt is heated to 45°C, sealed, and later when its fluores¬ 
cence spectrum is observed at room and liquid nitrogen temperatures the additional 
series is found to be absent and a spectrum esscntialK similar to the acetate B.D.H. 
is obtained. 


175. Preparation of Uranium Tetrafluoride from Crude Sodium Diuranate by 
photochemical reduction. 

T. R. BIIAT and N. S. KRISHNA PR.VSAD, Trombay, 

A method of preparation of uranium tetrafluoride from crude sodium diuranate 
is given. Amnioninm uranyl fluoride obtained from sodium diuranate is reduced 
photochemically to amnioninm nranmm fluoride wliicli is subsequently decomposed 
under vacuum to give uranium tetiafluotide. A number of factors influencing llie 
photoreactioii, viz., tlie choice of reducing agent, acid, concentriitions of uranium, 
acids and reducing agents, depth of .soluiicm etc. have heen investigated. It was 
found that a combination of alcohol and sulphuric acid were the be.st for the reduc¬ 
tion and for a solution containing 4 8% 10% alcohol and 1% H.SO, the effective 

depth of solution was 7 5 '. The yield of ammonium uranium flloride under these 
conditions was 90-95% in 4 hours. 

The decomposition of ammonium uranium fluoride and the effect of temperature 
on the packing dtnsity of the uranium tetrafluoride obtained have also been studied. 


176. Fuoresccnce Life-Times of Fluorescein Ion. 

(Mi.ss) K. K. ROH.ATGI, Jadavpur. 

The fluorescence life-time, t, of fluorescein (C---1-016 x 10-’M) in KOH 
(C-1-284 X 10-*M) was measured from the area under the absorption curve obtained 
by plotting molar extinction co-eflicient e, against wave number w cm-'. Five 
different hydroxylated solvents such as water, series of primary alcohols and 
glycerol were u.sed. The max was found to decrease with decreasing dielectric 
constant of the medium, hut the oscliator strength, iif remained practically constant 
at a value of 0-58. 

These life time values were compared with those obtained for the same solu¬ 
tion by phase-shift method of Bailey and Rollefson later mollified by Gwinn and 
Kromman using modulated light source. When correction (near 30%) for absorption 
and re-emission of the fluorescent light (due to considerable overlap of absorption 
and emission curves) was applied to these values, a large discrepancy between r 
values obtained by these two methods was observed. 
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This discrepancy has been discussed in the light of radiationless processes such 
as internal conversion, solvent and concentration quenching etc., present in the 
actual system which will affect the population of the excited slate thus decreasing 
the quantum efficiency of fluorescence but will not affect the population of the 
ground slate which will govern the absorption probability. 


177. A Crystallographic investigation of the structure of Zinc Thiocarbonate. 
ZnCs,.2NHj. 


N. R. KIINCFIUR, Troiubay. 

The structure of zinc thiocarbonate can be writlen either 


as 


NII,v 

>Zn 


I 



IT 


From anology with the structure of the carbonates, it seems that the structure II 
is likely to be the correct one. The x-ray investigation also favours this assumption. 
The crystallographic data is as given below : 

a = 9-67±03A°, b= II-40^05, c-6-43±02A° 

d=l-94 gm/ccs. z = 4 Space group Cmcm or Ama2. 


178. The preparation of transparent Thorium Succinate gels. 

Y. D. UPADHYA and S. P. MUSHRAN, Allahabad. 

The addition of sodium succinate to thorium chloride solution in amounts less 
than the equivalent value gives a colloidal solution of thorium succinate. The 
colloidal solution in unstable and precipitation soon occurs. In presence of glucose 
solutions of suitable concentration the colloidal solution is however suitably stabilised 
and the precipitation is controlled in a manner that when the sol is left undisturbed 
it gains viscosity and in the course of time sets to a firm transparent gel. A 
mixture of 2 0 ml. thorium chloride solution (M/2-39) and 1-4 ml. glucose solution 
(15%) with 5-4 to 6 0 sodium succinate solution (012M) has a gelling time ranging 
from 145 to 220 minutes at 35±01®C. The gel is obtained within a narrow range of the 
stabilising glucose solution. The pH of the gel forming mixtures range from 2-6 
to 4-5 indicating the acid character of the gels. 


179. Influence of ultrasonic radiations of the conductivity and gelling time of 
Zirconium Succinate sols. 

Y. D. UPADHYA and S. P. MUSHRAN, Allahabad. 

The interaction of sodium succinate and zirconium nitrate solutions of suitable 
concentrations give stable positively charged sols of zirconium succinate which can 
be easily purified by dialysis. Sols of sufficient purity yield transparent and stable 
gels when coagulated with KCl or KjSO* solutions. The gelling time depends upon 
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the concentration and purity of the sol. Exposure of the sol to ultrasonic ra<|U 4 >. 
tions from a Mullard'generator with a barium litanate transducer prodttcing a 
frequency of 1 mega cycle per second showed that the gelling time of the exposed 
sol is greater than that of the unexposed one. There is also a marked increase in 
the conductivity of the sol after exposure. The increase in the gelling time is due 
to the depolynierising action of the ultrasonic radiation and the increase in con¬ 
ductivity is certainly due to the release of the .stabilising ions and the weakening 
of the adsorptive capacity of the colloid surface. 


180. Oxidation of Manganous ions by Acid Dichnomate. 

H. P, GYANI and S. N. PRA.S.Vl), Patna. 

The oxidation of ferrous ions by acid dichroniate is well known and !.■> a basis 
,for quantitative estimation of ferrous iron, The ronesponding oxidation of 
Manganous ious has not been studied extensively. This reaction and its converse 
i.e. reduction of manganic to manganous, are of considerable interest, particularly 
the latter, since it is likel}' to be an important step in the complete reduction of 
permanganate in acid media. 

Preliminary work showed that in general the reaction is not instantaneous as 
with ferrous ions. It is tlierefoi-e decided first to .study the equilibrium states. 'I'be 
simplest of doing this is to carrv out titrations of ^^nS<\ in various coiiceiilrations 
of with a stronger solution of K^Cr^Oj. Por tins purpose stock solutiou 

of MnSO^ (N/2 with respect to Mu++) and KjCr_,tJ. (N/2 with respect to available 
oxygen) i.e. N/4 w.r.t. Oxygen requirement were jirepared. These solutions were 
diluted suitably when necessary'. A stock of pure sulphuric acid was also taken. 
The titration were carried out with the help of a platimiu wire electrode. Other 
side saturated Calomel, with agar-agar bridge saturated with potassium chloride. 
The results are shown in the following tables. Only I.s-20 minutes were allowed 
for equilibrium after addition of dicliroinate. 


Ta«i,i} 1. 

Titration of 25 
with 

c.c. MnSO* (N/20 w.r.t. 
N/2 K.CrjtJ, (burette). 

oxygen requirement) 

Temp. 

Cone HjSOj 

Dichroniate 


°C 

in mixture 

required, c.c. 

Remarks 

35-8 

N/1 

2-3 

Vague infl. 

36-0 

2N 

2-5 

Large infl. 

34-8 

3N 

2-5 

Small infl. 

360 

4N 

2'5 

Vague, small infl. 

36-3 

6N 

2-5 

Small, definite infl. 

36-2 

8N 

2 5 

Just perciptible infl. 

The titration of 25 c.c. N/ 

40 MnSO* (w.r.t. O required) in 6N H^SO^ product 

a small but very satisfactory inflection at I 25 c.c. KXr.O.. The titration was then 

revised with the following results. 


Tabib 2. 

Temp. 

Titration of 25 

Cone. H,SO, 

c.c. KjCtjO,, N/10 with 
oxygen required) 

MnSO, (N/4 w.r. 

oc 

in mixture 

MnSO^ req. c.c. 

Remarks 

36-2 

2N 

10-2 

Satisfactory infl. 

36-5 

6N 

10-7-10-9 

Large infl. 


The experimental points (EMF against vol. of titrating .solution) were often 
quite erratic. The iwints in the case of 6N H^SO, (both direct and reverse titra- 

m—16 
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• tions) were remarkably smooth. It appears therefore that in many cases the time 
allowed for equilibrium was far from adequate. The resfults were particularly 
erratic in the titration of 25 c.c. N/40 MnSO^ (2N with N/2 dichromate. 

If two Mn++ ions require 1 atom of oxygen, one should expect the inflection at 
2-5 c.c. in Table 1 and 10 c.c. in Table 2. The slightly larger value in Table 2 
shows that the reaction may be faster in presence of e.xcess MnSO,, anil the larger 
value of Table 2 are due to delayed equilibrium. However, it ai)])ears to be substan¬ 
tially established that the net reaction in these titration is 

2MnS(),+H,S( >. -t- <-) - Mn, (St),) j+H/) 
and there are no side reactions consuming the oxygen. 


181. Decomposition of organic Halogen compounds by Ultrasonic waves—Part—V. 

Decomposition of Ethylene Bromide. 

SATISH CHANDRA SRIVASTAVA, Calcutta. 

Decomposition of ethylene bromide in aqueous solutions by ultrasonic waves of 
1—2 MC/S bas been studied. As in the case of other halides studied, a brown 
coloured .solid was produced and bromine both in ionic and molecular state wa.s 
evolved. The liberation of bromine bas been found to be of yero order and the 
rate of the reaction is faster at lower teiiqieratiires, as well as :it the lower of the 
two frequencies studied. Pure elh>lenc bromide faded to decompose in presence 
of ultrasonic waves. 


182. Decomposition of organic Halogen compound by Ultrasonic waves—Part—IV. 

Decomposition of Ethylene Dichloride. 

SATISII CHANDRA vSRlVASTAVA, Calcutta. 

Aqueous solutions of ethylene dicbloride have Ijc-en found to decompose under 
the influence of uUrasoii’e waves producing chlorine both in ionic and molecular 
state and yellowish solid, probably a polymerised substance. Kfftct of ultrasonic 
intensity, bulk of the liquid and dilution effect have been studied. The kine.tics 
of the reaction has been found to be of rcro order at both the frequencies (2100 
KC/S and SOOKC/S) studied Init rate of the reaction is fa.ster at lower frequency. 
The reaction proceeds faster at lower temperatures. Organic liquids such as alcohol 
or acetone retard the reaction. 


183. .Studies on the Composition smd Properties of some less familiar metal Ferro- 
cyanogen-Complexes—Part II Cfaromous Ferrocyanide. 

K. M. ABUBACKKR and WAHID U. MADIK, Aligarh. 

.\lthough Cr (iii) does not give precipitate with K^KeCy, at the ordinary 
temperature, Cr (ii) gives precipitates, ranging from dirty yellow to dirty green 
with this reagent. Precipitation was carried out under the following conditions : 
(i) CrClj added to excess of K,KeCy,; (ii) K«FeCy, added to exces.s of CrClj and 
(iii) mixing the reactants as to give a precipitate, containing neither of the reactants 
in excess. The dried precipitate gave one mole of bound water*^er mole of the 
complex. The formulae were K,CrFeCy,; Cr,FeCy, and K,Cr,(FeCye)j, respectively. 

Conductometric and poteiitiometric titrations (direct and reverse) between CrCl, and 
K^FeCy, of different concentrations and in aqueous and aqueous-alcoholic medium 
confirm the results of analysis The composition was found to be K^CrFeCy, and 
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Cr^FeCy,. Titre values point towards the adsorption capacities of the precipitates. 
Both direct and reverse antperometric titrations, applying a potential of -0-2 volt, 
were carried out. Only one bre ik pointing for the formation of Cr,FeCy, could bc 
obtained. Unlike Cr+-H-, discrepancies in the aqueous medium could be accounted 
for using aqueous-alcoholic medium. 

Quantitative studies on the adsorption gi\e e\i(kiue for the formation of the 
complex KjCrFeCy,; K^l'iCy^. Ciiroinous was adsorbed to a much lesser extent— 
0-3 and 01 mole per mole in the two media (a(iHcuus and alcoholic Hydrolysis was 
negligible at ordinarj teinjjerature but at 55' and at larger dilution, it was quite 
appieciable 


184. Studies on the Electrometric behaviour of Chromous Ions—^Part IV—Reduc¬ 
tion of different varieties of Chronic Chloride at the Dropping Mercury 
Electrode and the Anodic Waves of Cr. (ii). 

K. M. ABUBACKRR and VVAH1I> V. MALIK, Aligarh. 

Four s.'implcs, freslily jirepared .uid aged sulutioJiM of green hydrate, violet solu¬ 
tion and Cr(iii) fiom chromous clilondc, uerc reduced at the diopping mercury 
electrode using different coiicenLratioiis of the supporting electrolyte (KCl), Two 
stages of reduction uere observed, the F/i \a)ue for the .sccontl wave was the same 
for all sanijiles, being indt'pcndeiit of either ilie concemration of Cr(iii) or KCl 
'J'he l';/2 aviucs for the different samples uere : (i) II volts for Cr(iii) obtained 
from Cr(ii); (ii) OR volt for the fiesM) prenaved green hydrate; (iii) 0 95 volt foe 
the aged green variety and (iv) LO volt for the violet. It appears iluit the violet 
v.sriety is the most stable and that Crfiii) as obtainei' by oxidation of Cr(ii) gives 
high value due to the formation of CrC'_,. OCtCL. 

Anodic waves of Crfiit obtained by the reduction of green hj-drate by Zn and 
IICl were studied in presence of acids (IICl, HAC) and their salts and com- 

|)Icxing agents like oxalate, tortratc, citrate etc. (used as .supporting electrolytes). 
Variations in Cr(inb/Crfii) did not influence either the anodic or cathodic half wave 
potentials. Different supporting electrolytes influenciicd the anodic potentials tc 
different extents. Oxidation could not be observed in presence of citrate, tartrate 
and oxalate. From llie nbsevvaticins-it was cf'nciiuled tlial tlie presence of H or Cl 
ion.s or both are essential for purpo-eful ntilisation of CrClj a.s a reducing agent, 
Interesting behaviour was shown by NITJ ions. 


18S. Studies on heavy metal soaps—Part I. Conductometric and Aperometric 
studies of the Interaction of Cobalt Chloride and Copper Sulphate with 
Sodium Myristate. 

A. AZIZ KHAN and WAHID U jM.ILIK, Aligarh, 

For conductometry, the coiicoiilrations of cobalt chloride and copper sulphate 
were varied from 01 M to 002 M while three tliffeicnt concentrations of sodium 
myristate viz.. 001 M, 0 C06 M and 0 003 TV! were employe<l for titrations. It was 
observed that soap solution at 0-003 M beh.aves as a .‘■trong electrolyte. The ratios 
of interaction, in this case arc • :2 for cobalt chloride. The compounds correspond¬ 
ing to these ratios may be represented as CuATva and CoNaMy,.CoCli,. Discrepencies 
were observed on using soap solutions of higher concentration. When the concen¬ 
tration reached 0-01 M marked varaitions from the behaviour as shown by -003 M 
solutions were observed. 

Amperometric titrations were carried out between sodium myristate against 
cobalt chloride and copper sulphate using 0-1 M potassium chloride as the support¬ 
ing electrolyte. Current-volume curves gave typical amperometric curves, when the 
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metal imi was added from llie burette to tlic soap solution in the cell. Reverse 
titrations, however, gave unsatisfactory results. Ratios of interaction, in the.se 
eases, wcie 1 :2 for copiier sulphate and 1 :3 for cobalt chloride. 


186. Studies on the Electrochemical behaviour of-Chromous Ions—ParC Ill. Factors 
Influencung the. Redox Potential of Chromous-Chromic system. 

K. j\r. AlU-'IlACKim and WAHID IT. MAUK, Aligarh. 

Kxtensivc work ha.s been carried out on the redox potential of Cr(ii) solution 
obtained by the reduction of Cr(iii) by 7.n .ind TICl. Tlie redox potential (measured 
for a definite t'r(iii)/Cr(ii) ratio) was found to be influenced by the electrode 
material (Ilg and I'D.'pre.sence of acids ami neutral salts and under controlled pH. 
On diluting the solution the measured ]iolenli.al was also affected. Then interesting 
ob.servatinns have been explained in the light of (i) Sensitivity of mercury surface 
towards Cl- and SOj-- and ])refereiitial adsorption, (li) complex ion formation with 
the anion of the acid and its salts (from curves between pH and R and p Gl¬ 
and p SO,-- and K) and (iii) the hydrolytic character of the solution. Another 
interesting feature is the abnoiinal variation R on the addition of freshly prepared 
chromic salt to the chromous solution. 


187. Study of Electrical Conductance of Cationic Soap Solutions. 

(Miss) L. V. ASODKAR and UYOMKRvSH BlSWAvS, Calcutta. 

The electrical conductance of an aijucous soap solution is greatly itifluetieed by 
micelle formation. Winsor’s theorv of solution which describes the solubili.sation 
process ns a gradual shift of ef|uilibrinm amongst various micellar forms spherical 
and lameller, anticipates a discontinuous change of conductance in the course of 
solubilisation involving liquid crystalline phase. The paper presents data on varia¬ 
tion of electrical conductance in the course of solubilisation of water in the fol¬ 
lowing systeds ;~(1) C,,Me, BuNBr-f-C„H,Cl at 30®, (2) C,,PyCl+CHCl, at 30® and 
(3) C,jMe,Rt. N Br+CHCl, (70%+CCl, (30%). 

Interesting observation is made in the variation of conductance in the G region, 
where a .sliglft maximum is obtained. This, however, cannot be explained by 
\\'insor’s theory. It is likely Hint the G phase passes through various stages of 
directional orientation thus giving maximum conductance corresponding to maxi¬ 
mum anisotropy in the G region. 


188. Chromatographic study of Anionic Complexes : Part 111. Metal Citrate 
Complexes. 

RRTC JOHN SINGH and 'VRDN K. DRY, Allahabad. 

In this paper the variation of diffusion through filter paper strips by the 
ascending method, of citrate complexes of Cu (II) Ni (II), Co (II) and Fe (III) 
has been studied, using .'^0%, 55% 60% ethanol as solvents. The Rf value is found 
to be less with higher concentrations of ethanol used. It has been noted that 
with 50% ethanol, the Rf values increases with the addition of titrate and finally 
tend to become constant as the citrate is increased. In 50% ethanol the values 
attain constancy with a higher proportion of citrate added. In 60% ethanol the Rf 
values are unaflected by small amounts of the cotnplexing agent, but on increasing 
its concentration the Rf values begin to diminish. 
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189. Chromatographic study of Anionic Complexes : Part 11. Metal Tartrate 
Complexes. 

RRIC JOHN vSINGH and ARPN K. DRY, Allahabad. 

The diflusion of tartrate complexes of Cu (II), Co (II), N (II) and Cd (II) 
tlirough filler paper strips has been examined using .'50% and 60% ethanol as sol¬ 
vents. TJie Rf values are higher when 50% ethanol is employed. In the cases of 
Cu (II), Co. (II) and N (II) with 50% ethanol, it is noted that the Rf values 
decrease with the addition of tartrate in the beginning. Then the value increases 
and finally becomes constant. In the case of Cd (II) the Rf value decreases by 
the addition of the complexing agent. In 60% ethanol the Rf values do not change 
by small additions of tartrate but decreases with higher concentrations of the 
tartrate. In case of Cd (II) the Rf value tends to zeio with increasing concentra¬ 
tions of tartrate. 


190. Chromatographic study of some Oxalate Complexes. 

RRIC JOHN SINGH and ARUN K. DRY, Allahabad. 

In this paper oxalate complexes of Ni (11), Co (II), Fe (II) and Fe (III) have 
been studied using ascending filter paper strip method with 50 per cent ethanol as 
.solvent. It has been noted in the case of Ni (II), Co (II) and Fe (II), that the Rf 
value decreases by the addition of oxalate and finally reaches nearly to zero and 
then suddenly increases a.s complete redis.solution of the precipitate occurs. Finally 
the vahres have a slight tendency to diminish again. 

It has been noted in the case of Fe (III) that the Rf value does not change by 
small additions of oxalate. As the concentration of oxalate is increased, the value 
l)cgins to increase to a maximum and then has a slight tendency to diminish. 

"E 


191. Effect of Structure on the Rates of Oxidation of Monohydric Alcohols and 
Aliphatic Aldehydes by Chromic Acid. 

A. C. CH.ATTKRJI and VARKRY ANTONY, Luclcnow. 

A general study of the temperature coefficients of the oxidations of n-propyl 
alcohol, iso-propyl alcohol, n-butyl alcohol, sec-butyl alcohol, iso-butyl alcohol, and 
sec-hexyl alcohol and acetaldehyde, n-butyraldohyde and iso-butyraldehyde by 
chromic acid in presence of perchloric acid allowed the calculation of relative 
thennodynaniic quantities (energies, entropies and free energies of activation) rela¬ 
tive to those of iso-propyl alcohol. The following equations have been used : 

ACl^-AO/^-RT In k/k. 

A 8 *-AS,*= 5 -in k/k,) 

AH*-AH,*-RT»/^(ln k/k,) 

The reaction rates increases with the increase in the molecular weight. The 
methyl group has a general effect of decreasing the energy of activation. The 
entropy of activation values indicate that the rigidity of the comiwunds is probably 
in the order ; iso-propyl- > sec-butyl- > sec-hexyl- > ii-bntyl- > iso-butyl- > n-propyl- 
alcohol; iso-butyraldehyde> acetaldehyde > n-butyraldehyde. The free energiea of 
activation show a very good parallelism with the rates of oxidation. 
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192. The application of Differential Thermal AnalyaU to the study of solid 
catalysts : system ZnO-Fe^O,. 

G. SRINIVASAN and vS K. BHATTACHARYYA, Kharagpur, 

Intimate mixtures of the zinc oxide and ferric oxide in equimolaj proportions, 
prepared by different metliods, were subjected to differential thermal-analysis. All 
the samples exhibited an exothermic effect in the temperature range &75—SOO'^C. 
due to the formation of the spinel zinc ferrite. In case the exothermal effect 
commenced at about 1)75’. Ju.'.t below this temperature, ZtidO-I'e^Oj mixture was 
found to exhibit nia.\imum catalytic activity for the conversion of alcohol to acetone. 
Above C75'’, the formation of the spinel took place which resulted in a loss of 
catalytic and adsorptive activity. The results are in accordance with those of x-ray 
diffraction, magnetic susceptibility and calalytic activity tests. 

The coprecipitated ZnO-b'CjO, mixture exhibited a stepwise exothermal peak 
at higher temperatures, representing i)erhaps the stepwise spinel formation. 


ORGANIC CHEMISTRY 

193. Determination of the Structure of Gum Geoi. 

.V. K. BIIATTACH.NRYYA, D. CHOl^DIllTRY and R. BAGCHT, Cakiitta. 

The gum was investigated by Mukherjee and Canerjee who, however, worked 
with a sample which was precipitated as a resinous nia.ss having a high a.sh content. 
We have been able to obtain the gum in the form of a fine wliite powder having 
properties mentioned below winch did not change on further purification. 

[a]y ® -287°; Moisture 4 43; Ash 0 94, equivalent weight (by potentiomctric 

titration) 1200; pentosan 28% and nronic anhydride 14 5% (calculated for gum of 
equiv'alent weight 1200—14-7%). Hydrolysis of the gum with acid led to the forma¬ 
tion of galactose and arabinose identified hy pajier chromalograpihy as well as 
formation of derivatives and a biuronic acid whose deluded structure is under in¬ 
vestigation. No melliyl pentose could be detected insjiite of special efforts in this 
direction. 

194. Antispasmodic Compounds. 

B. SAHGO, P. B. TRTPATHY and M. K. ROliT, tirissa. 

In the present investigation, some quinolyl thiazolcs, eiuiiiolyl thiazolidines 
and quinolyl iminazolidines have been prepared for study of their antispasinodic 
action and formulation, if possible, of any general relationship between antispas- 
modic action and variation of the heterocyclic nucleus as well as changing snb- 
stitution on the heterocyclic nucleus. They were prepared by two methods (i) by 
reduction with Zii & acetic acid of the corresponding o-nitro-ben/ylulene compounds 
(ii) b}’ fnsion with anthranilic acid. The spasmolytic test.s were carried out in the 
Medical College, Orissa. Almost all the drugs pos.sess to some extent musculo* 
tropic activity. 

195. Partial Dehydrogenation of Steroids with Raney Niekel.”' 

R. N. CHAKRAVARTI, (Mrs.) D. CHAKRAVARTI and M. N. MITRA, Calcutta. 

In view of the importance of Raney nickel as a dehydrogenating catalyst it 
was found desirable to study the effect of Raney nickel on diosgenin following 
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the methods of Chakravarli and Robinson (J. Cheni. Soc., 1947, 78) for the COtt- 
version of strychnine into neostrychnine. 

For this purpose, rtiosgenin was heated under reflux in xylene solution in pre« 
sence of Raney nickel catalyst. On working up, however, major portion of the 
diosgenin was recovered unchanged. The reaction was then repeated at a higher 
temperature using /?-oymene as a solvmit instead of xylene. The refluxing was 
carried out in an atmospliere of dry nitrogen. 'I'he product obtained in this case was 
found to be mainly AThe inoduct was identified by determination of 
its melting point, rotation and mixed melting jxiint with a sample of diosgeiione 
prepared by chromic acid oxidation of diosgenin, and also by analysis. ^ 

It was also observed that when cholesterol was similarly heated under reflux 
with Raney nickel in />-cymene solution, A*'‘^holc'iteiione was the main product, 
ft may lie mentioned in this connection that Romo (Bol.insl.quim.uiiiv.nacl.auton., 
1962, 4, 91) reported the formalion of 3-oxoA'-steroids liy the o.xidatiou of 3- 
hydro.xy A ^-steroids with Raney nickel in the pre.sence of acetone or methyl ethyl 
ketone as hydrogen acceptor, but no reaction occurring with isolated hydroxyl com¬ 
pounds or with 3-hydroxy A“-steroids. According to Kleidercn and Kornfold {J. 
Org. Chem., 1948, 13, 455), however, cholesterol is converted to A‘-cholestenone 
when cholesterol is heated in toluene solution in jiresence of cyclohexanone as 
liydi ogeii acceptor. 


196. Constitution of Clerodin. 

AJIT K. HANIvRJFR and P. K. HOSR, Calcutta. 

CIcrodiu is the crystalline bitter principle of Clcrodt'udnttn infottunatum Linn, 
previously investigated by Bancrjee (J. liid. Clieni. Soc., 14, 15, 1937) and Chaudlmry 
and Dutta (ibid, 28, 295, 1951). The analytical values of clerodin strongly suggested 
the alternative molecular formula which has Ireen corroboiated by X-ray 

analysis. '! 

The presence of two aceto.sy groups one /i-substiluted furan ring and a henii- 
ketal system in clerodin has been denion.strated both by chemical as well as by 
physical methods, thus accountiug for all the seven oxygen atoms of clerodin. 

The degradation of clerodin to 1 :2 ;5-lrimethyliiaphthalenc pointed out that it 
belongs to the group of diterpeiioid bitter principles, closely allied to niarrubiiu and 
columbin. 

vSeveral exploratory experiments were performed to settle the relative positions 
of the functional groups. 

On the basis of our observations clerodin could be represented as (1) or (2). 




(f) 


C23 
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197. The Constitution of Albigenic Acid—a new Triterpenoid Sapogenin from 
Albizzia lebbeck Benth. 

A. K. BARUA and S. PATTABl RAMAN, Calcntta. 

In an earlier communication (A. K. Barua and S. P. Raman, Science & Culture, 
23, 435-36, 1958) tlie isolation of ccliinocyslic acid and albigenic acid, *6. new triter¬ 
penoid sapogenin, from A. lebbeck Bcnlh was reported. Albigenic acid, 

m.p. 246-48°; [o] -12 0±0-5 (ethanol), gave a monomethyl ester, in.p. 

97 * 

225-26°; [a]^ -95±1 (ethanol), which formed a diacetate, CgjHj^O,, m.p. 189-90°; 

-53±0-5 (chloroform). 

Albigenic acid gave a pale yellow colouration with tetranitroniethanc sliowing 
the presence of unsaturation. Methyl albigeuate consumed one mole of pei'ben/oic 
acid within 24 hours indicating the presence of one double botul. It, however, 
resisted hydrogenation over Adam’s catalyst under standard conditions and was not 
attacked with osmium letroxide. 

Under comparable conditions the rate of alkaline hydrolysis of methyl albi- 
genate was found to be the same as that of methyl cchinocv.state. Methyl albi- 
genate on oxidation by the .Sarett’s method furnished a diketoester, 
m.p. 207-9°, which suffered decarboxylation on alkaline hydrolysis indicating the 
presence of a keto group /?- to the carbo.xyl group. Diketomethyl albigeuate gave a 
positive Zimmermann colour reaction showing the presence of a 3-keto group. That 
the ethylenic double bond in albigenic acid is in the /Sy-posilioii to the carboxyl 
group is shown by the fact that the acid undergoes ready thermal decarboxylation 
at its melting point. 

Albigenic acid, unlike olcanolic acid, did not form a broniolactone under con¬ 
ditions those used for oleanolic acid. However, with HBr in acetic acid it formed 
a lactone diacetate, m.p. 280-81°, which was found to be identical with 

the I8-fsoechiuocystic lactone diacetate, prepared from echinocystic acid under the 
same conditions. 

The above observations clearly show alliigenic acid to be a penlacyclic triterpene 
of the oleanane series closely related to echinocystic acid and can be represented 
either as (I) or (11). 



(I) 


(II) 
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198. Saponin and Sapogenin, Part H—The eoaatitnUon of jPiroceroiUm • n«w 
Saponin hront Albixzia Procera BeoUi. 

O. FAROOQ, I. P. VARSHNHY, W. RAHMAN and HAMBBDUI/ HASAN, 

Aligath. * 

A new Saponin, proceranin in.p. 156-58° ibolated from Albizzia procera Benth., 
as a colourless powder, has been shown lo be tetra-glycoside of A“> 3/3* 21j3, 
dihydroxy-lS-jS-oleanene 28-oic acid with approMtu.itely equal molecular ratio of 
d-glucose, d-arabinosc, d-\ylose and 1-ralimnose as sugar mioties. 


199. Search for new Antimalarials : Synthesis of some substituted 1:2-Dihydro> 
1:3:5*triazines—^Part II. 

A. 13. SEN and P. R. .SINOH, Lucknow. 

In continuation of our woik on the above subject, twenty-five new I '.Z-dibydro- 
tria/ine derivatives have been prepared from different bubstituled anilines, dicyandi- 
.amide and diacetoni'dlcoliol or mesityloNide with a view' to study the elfect of 
hjdroxy and unsaturated gioupings on the antimalarial activity. The dihjdro- 
triazines were characterised through their picrates, nitrites and bicarbonates and 

their structures confirmed by their ultraviolet absorption spectra (A 241 m/i). 

lUaA. 

The compounds are being tested at the Malaria Institute of India, Delhi, for their 
antimalarial activity. 


200. Search for new AntimalariaU : Synthesis of Some New 1:2-Dihydro-l!3:S- 
triaaines—Part I, 

B. vSEN and P. R. SINGH, Lucknow, 

In view of the liigh antimalarial activity of the paludrine-raetalxilite, 4 : ’-diamino- 
l-fp-ch!orophenyI)-2 :2-dimethyI-l :2-dihydro-l :3 :5-triazine, twentyfive 1 :2-dihydro- 
1 :3 :5.triazine derivatives have been synthe.sised by “The Three Component" and 
“The two Component" syntheses of Modest et ol. (J. Org. Chem., 1956, 21. 1; 
ibid. 1956, 21, 14), with a view to find out their antimalarial activity. 

The dihydrotriazines were characterised through their picrates, nitrites and 
bicarbnnatcs. They were distinguished from the corresponding biguanides by their 
non-formation of a coloured complex with cuprammonium-sulpliate and their struc¬ 
tures confirmed by means of their characteristic ultraviolet absorption spectra 

241-242 ra/i). 

' max. 

The antimalarial activities of the dihj'drotriaziues prepared are under investiga 
tion at the Malaria Institute of India, Delhi. 


201. 2-AlkyI-3-p-subslituted 8«Iphon«midophenyl-6-hBlo-4(3)-quina*olones as poten¬ 
tial antimalarials. 

H. L. BHAMI and M. S. DHATT, Delhi. 

Several 2-methyl-3-aryl-4(3) quinozolones have shown some promise as aoti- 
matarlals (Coatney et al, J. Nat. Malar, Soc., 1950, 9, 183; Jain and Narang, Res. 
BuU. East Panjab Unfv„ 1953, 29. 51; Bami and Dhatt, /. Sd. & Indf. Res., 1957, 
16B. 558). Similarly a number of 2 (or 4) 8ulphanUR|B.i‘io-<^mnaaQlinfs hav« |il*o 

ni—lT 
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been reported to be active, (Wolf, U.S.P. 247, 3931, 1949). Consequently as an 
extension of our previous work, several 2-alkyl-3-/>-substituted sulphonamidophenyl- 
6 -halo (or H)-4(3)-quinazolones have been synthesised as potential antinialarials. 
For their synthesis appropriate benzoxazones were reacted with sulphadiazine, 
sulphamezathiue, sulphapyridine, sulphaguanide and .sulphathiazole by fusion at 
160-180°C under vacuum. The products were obtained in 69-70 per ctait yield and 
crystallized from dilute acetic acid as colourless to yellow crystals. The following 
derivatives are described : 

(1) 2-Metliyl-3-/>-(4' : 6'-niethyl-2'-pyrimidyl) sulphonamidophenyl 4(3) quinazo- 
lone, in.p. 272°C. (ii) 2-Methyl-3-/’-(2'-pyrinndyl)-sulphonamidophenyl-4(3) quinazo- 
lone, m.p. 275°C. (iii) 2-Methyl-3-^-(2'-pyridyl) sulphonamidopIicnyl-6-chloro-4{3)- 
quinazolone, m.p. 243°C. (iv) 2-Fthyl-3-/>-(2'-thiazolyl)-sulphonamidophenyl-6-chloro- 
4(3)-quinazolone, m.p. 286°C (shrinks at 275°C). (v) 2-Methyl-3-p-guanidino-sulphonyl- 
phenyl-6-bromo-4(3)-quinazolone, m.p. 304°C. (vi) 2-Methyl-3-/’-(2'-tliiazolyl)-sulpbo- 
namidophenyl-6-brorao-4(3)- quiuazolone, m.p. 268°C. 


202. Oxidative Ring expansion of 2-benzylidene Covmaran-3-ones. 

M. G. MARATIIKY, Amravati. 

6 . Methyl-2-anisylcdenc coumaran -3-onc, T, was found to undergo oxidative 
ring expan.sion with NSjO, to give 4'-methoxy-7-methyl llavonol, II. On treat¬ 
ment with bromine in acetic acid I gav’e its dibronio derivative, m.p. 180°, III which 
when refluxed with aqueous acetone gave two isomeric a-broino-fl-hydroxy derivatives, 
IV and V of I. IV, which gave the flavonol, IT, with alkali has been tentatively 
assigned the structure where Br and OH are trans to each other w'hile in V they 
are cis. V gave the isomeric 2-antsoyl couniaraii-3-one with alkali. 
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203. Possible antiamoebic agenta—Part IX. Synthesis of Mannich bases of Substi* 
tuted allyl phenols. ^ 

A. B, SEN and O, P. MADAN, Lucknow. 

The present paper reports the preparation of eleven Mannich bases, from 
2-«l!yM tert-amyl, 2-alIyI-e.methyI, and 2-alIyI-6-chIoro phenols, with « view to teat 
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them as atitiamoebic agents. These componnds are based cm the partial atructitre 
of Camoform, au effective atuoebicide manufactured by Parke Dayis & Oo. Sen 
and Arora (J.I.C.S., August, 1958 issue) have already reported the synthesis oi a 
number of compounds of this type and a few of them have been fonnd to possess 
antiamoebic activity more than Camoform when tested in vitro. 


204. Possible Antiamoebic Agents—Part VUI. Synthesis of Dialkyl-amino-Dimethyl* 
ene-Phenylethylamines. 

A. B. SEN and S. L,. ARORA, L,ucknow. 

In continuation of our woik on “Possible .mti-amoebic agents", several new dial- 
ko.xy—(viz., 3-methoxy-4-u-butoxy; 3-niethoxy-4-u-amyloxy; 3-metlioxy-4-n-hexyloxy 
and 3-methoxy-4-u-heiJtyloxy) plieuylethylammes have been prepared from vanillin. 
These were then converted into dralkyl-amiuo-dimethylene-pheiiyletlijlamines with 
a view to test them for their amoebicidal activity against E. histolytica. 

Dialkoxy (3 :4-dimethoxy; 3-methoxy-4-butoxy; 3-methoxy-4-amyloxy; 3-methoxy- 
4-hexyloxy and 3-methoxy-4-heptyloxy) ben/.aldehydes were prepared from vanil lin 
and diffticiiL alkyl halides, which were then conveited into the conespouding Hnnamir 
acids by condensation witli malomc acid in the presence of pjridiue. The cinuoniic 
acids were then i educed by a sodium-amalgam and water into the corresponding 
dihydio-cinnaniic at ids which in tarn were changed into amides through the acid 
chloride followed by treatment with aqueous ammonia. The amides were subse¬ 
quently converted into the corresponding dialkoxy-pheuylethylamines by Uocmann’s 
reaction. 


205. Composition of some varieties of Tobacco—Part I. 

K. A. PATEE, K. A. TIIAKER and B. N. MANKAD, Vallabhvidyanagar. 

It is proposed to work on the Icave.s, stalks and roots of different varieties 
of Tobacco for their chemical investigation and utilisation. From the different 
analytical results obtained, it is observed that the nicotine content in different 
varieties is as under. 

K„ > Sokhada > G, > > S„ >Raskelia 

The polarimetric study of the alkaloidel contents of the different parts of 
tobacco plant is under investigation. Further work evolving a cheap method of 
oxidation of nicotine to nicotinic acid, is in progress. 


206. A note on the preparation of Acid Hydrazides. 

S. RAYMAHASAY, S. h. EASKAR and S. E. MUKHERJEE, Calcutta. 

Hydrazides are well known in the literature for their various useful properties. 
Lately wide spread interest has been created by the introduction of Isonicotinic acid 
hydrazide (Edward H. Robitzek et ah. Am. Rev. Tuberc., 65, 402, 1952) and 
Cyanacetic hydrazide (Valdecasas et ah, Med. Clinica. Barcelona, 1952, 19, 275) in 
medicine as powerful antitiibercular compounds. The usual methods of preparing 
hsrdrazides were by the interaction of acid ester or acid chloride or anhydride with 
hydrazine hydrate. However Curtins et al (Ber., 35, 3240, 1920) prepared hydrazides 
by the more drastic method of fusing the hydrazine salts of acids, which usually 
gave rise predominantly to secondary hydrazides. Lately a process has been deve¬ 
loped in our laboratory where Isonicotinic acid hydrazide has been prepared in 
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good yield by the interaction of Isonicotiuic acid and hydrazine hydrate in the 
presence of a solvent and a diluent. (Sudhit hal Mukherjee and Albert David, 
Indian, Patent Specification No. SftSSO). The purpose of otu: present investigation 
is to study and to extend the scope of the patended process for the preparation of 
some alkyl, aryl and heterocyclic acid hydrazides. With this idea, the hydrazides 
of the following compounds namely, acetic, propionic, isobutyric, n-v81eric, phenyl-- 
acetic. Benzoic, p-hydroxy Bcncoic, Nicotinic, 2-phenyl cinchoniuic acid, were pre- 
paied and in all cases the yield.s of the mono hydrazide were found to be good. 


207. Composition of the Seed-oii of Ocimum Canum Sims. 

C. R. MKHTA, Alimedabad. 

Seeds of Ocimum canum Sims. (N. O. Labiatae) on extraction with petroleum 
ether gave a yellow fixed oil (yield 8-5%) which has the following analytical 
constants: i^p. Gr. at .10° 0'920f>; Ke/raclivc index at 40° 1-4707, Arid Value 72-15; 
Saponification Value 194-5; Iodine Value (HauusJ 179-8; Unsaponifiable Mallei 
1-25%; lichner Number 88-14; R. M. Value 0-6; Polenske Value 0-3; Acetyl Value 
32-1. 

The liquid acids (89-8%) consisted of Oleic acid (50-1%)' and linolenic acul 
(39-6%) while the solid ones (10 2%) were paluutic acid (2-9%), stearic acid (5-7%) 
and an acid or acids higher than stearic acid (1-4%). 

A sterol (m.p. 135-36°) isolated from the unsupouiilablc matter has been identi¬ 
fied by preparation of its derivatives, colour reactions, etc., as Sitosterol. 


208. Synthetic approachas toward* Bicyclic Intermediate* of *ome Terpenoid*. 

SOUMENDRA DAD MUKHERJEE and PIIANINDRA CHANDRA DUTTA, 

Calcutta. 

F. Sondlieimer (J. Ainer. Chem. Soc., 80, 1958, 1967) reported the synthesis of 
DD-1,1,6 a, 10 /J-Tetramethyl-traus-decal-2-ol-5-one in an effort to complete the total 
synthesis of triterpenoids. The synthesis of 5,9-dimethyl-^S ‘“-octalin-l-one is being 
described which is expected to be an important intermediate. 

l-methyl-2-carbethoxy-cyclohex-3,5-dione was prepared from Michael addition of 
ethyl acetoacetate to ethyl crotonate and subsequent ring closure in situ. This on 
enolisation of catalytic hydrogenation of the corresponding enol-chloride (b.p. 127- 
130°/7-8 ui.m.) leads to the formation of I-methyl-2-carbethoxy cyclohex-3-one (b.p. 
113-114°/10 m.m.). This was condensed with ethyl y-bromo-butyrate to l-methyI-2- 
carbethoxy-2-(-y-butyric ethyl ester)-cyclohex-3.one (b.p. 127-130°/0-6 m.m.). Due to 
the poor yield, this method of approach appeared to be unsatisfactory. 

In another approach, Haegemanu’s ester was condensed with ethyl-y-iodobutyrate 
to 3-methyl-4-carbethoxy-2-(-y-carbethoxy propyl)-A'-cycloliex-1-one (b.p. 180-185°/4-5 
m.m.). On hydrolysis, decarboxylation, esterification {D.N.P.H.—nr.p. 119°) and 
catalytic hydrogenation, leads to 3-methyl-2-(-y-cartjethoxy propyl)-cyclohex-l-one 
(b.p. 140°/3-5 m.m.). On Grignard reaction with magnesium methyl iodide, dehydra¬ 
tion and hydrolysis it affords !,3-diraethyl-2-(-)--carboxypropylf-cyclohexl-l-one (b.p. 
135-137«/0-6 m.m.). This one ring closure furnished two products; one was charac¬ 
terised as S.lO-diraethyl-A*’’■octalin-l-one (Seinicarbazone, m.p. 190° and the other' 
was the corresponding spiro-cyclopentaaone, the presence of whicli was revealed in 
the Infra-red through the presence of a cyclopentanone ting. 
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209. Stitdie* in the directed iater-«*terifieation of edajugeted gly'e^Mdks 

S. K. RAY, N. SEN, M. K. CHAKRABARTY and M. M. CHAZRABARXY, 

Calcutta. 

The method of directed inter-esterification has been successfully utilised in the 
field of plastic shortenings but no work seems to have been reported on the utilka^ 
tiou of this method in glycerides containing conjugated acids. In the present work 
some investigations have been made on the mdintenance of directed mter-esterifi* 
cation conditions, appljing the method of Kckey on the refined seed fat of 
M. charantia (var. muricata) and Aleurites montana (tung) containing c.a. 47% and 
66% respectively of triene conjugated acids (a-eiaeostearic). The efiect of two 
catalysts sodium metlio\ide and calcium uaphtlianale were studied m relation to 
(i) time of reaction and (ii) concentration of laUdyst. The compoueut fatty acids 
were determined before and alter the experiments by spectrophotometry. The results 
show that m the case of momordica oil, the yield of solid fraction increases pro¬ 
gressively with the time of reaction but the composition of solid fraction varies 
according to the length of time. Ihc same tendency was manifested by tung oil. 
Ellect of varying concentration of catalyst bctwt'eii 0 05 to 0-2 was found to be 
negligible. 


210. Optical Resolution of Benzylethyimethyl Methanol (C,H,CHj,.C(OH).CH,. 

CjH,) via. its hydrogen phthalate. 

KL’MAR THAKER and N. S. DAVE, Vallabhvidyauagar. 

At the time of investigations of tertiary alcohols* * (*Hickmau & Kenyon, J.C.S., 
1955, 2051; “Davies, Kenyon & Thaker, ibid, 1956, 3396; “Davies, Kenyon & Salame, 
ibid, 1957, 3358; “Dailies, Kenyon & Thaker, ibid, 1957, 3151) it appeared that 
optical resolution of tertiary alcohols might be difficult, for example, the resolu¬ 
tion of 2 :4-dimethyl hexau-4-ol and 2-pht‘iiyl butan-2-ol approached completion after 
15 crystallisations of the brucine salt of the hydrogen plithalate. 

Attempts are therefore made to resolve some more tertiary alcohols. The reso¬ 
lution of beuzyl-ethylmethyl methanol was taken with this view. The interaction 
of ethylmethyl ketone on Griguard Complex prepared from benzyl chloride and 
magnesium gave the carbinol in 61% yield. The carbinol w'as made to combine 
with phthalic anhydride in presence of triethylaniine at 90-92°C gave benzylethyl- 
melhyl hydrogen phthalate in 65% yield. A solution of equimolecular mixture qf 
brucine and the H.P. in ethyl acetate readily deposited the brucine salt, when a 
sample of the brucine salt after three recrystallisations and decomposition in the 
usual manners gave (H-)-benzylethyimethyl methanol. 


211. Studiu in the eondentuition of ethyl acetoacetate with aromatic amines. Part I» 

C. R. TADI'ADE and U H. GADOID, Bombay. 

The kinetics of the condensation of ethyl acelo-acetate with aromatic amines 
were studied. 

The feaction is of the second order and is retarded by the presence of water 
or alcohol. High purity of the solvents and the reactants is fiecessary to carry 
out the reaction. Impurities in the reaction mixture cause side reactions. The. 
temperature most favourable for the reatdon is between 90^ and 120°. 
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212. Studies in the Condensation of ethyl acetoaeetate with aromatic amines. 
Part 11. 


C. R. TAI/PADE and U H. GADGIIv, Bombay. 

Tbe reaction was studied at various temperatures and different solvents. From 
the values of k, the other parameters such as the probability factor* (P) and the 
energy of activation were calculated. 

It is found that Xylene is the best solvent when the probability factors are 
considered. 

The Hammet Equation correlating the dielectric constant of the reactants with 
the reaction constant is applicable between 100“ and 120“. Similarly the Anhenius’ 
liquation is applicable to this reaction. The value of the energy of activation as 
determined by the application of Arrhenius’ Equation varies between 21000 and 
20500 calories. 

A probable mechanism based on the ionisation of the base has been proposed. 


213. Condensation of ethyl acetoaeetate with Aromatic Amines. Part III. 

C. R. TAEPADE and L. H GADGIL, Bombay. 

The effect of the alcoholic component of the acetoacetic ester on the formation 
of the acetoacetarylides has been studied. 

It is found that increase in the molecular weight of the alcohol increases the 
value of the velocity constant k. This is however accompanied by a decrease in 
‘E’, the energy of activation, and ‘P’, the probability factor. 

Further, the value of k is related to the proportion of the euolic form of the 
ester. 


214. Condensation of ethyl acetoaeetate with arylamines. Part IV. 

C. R. TALPADE and h. H. GADGIE, Bombay. 

The methods used for the preparation of acetoacetanilides are discussed in this 
paper. The suitability of the solvents like benzene, xylene is discussed. The conden¬ 
sation is best carried out in open flasks and with stirring, using equimolecular pro¬ 
portion of ethyl acetoaeetate and the aniline. 


215. Separation and Identification of the products of Decomposition of the 
Oiazonium chlorides of certain Sulphonamides. 

C. R. TALPADE and I. N. PATEL, Bombay. 

The separation and identification of the products of decomposition of the decom¬ 
position of sulpanilamide, sulpha-acetamide, sulphaguanidine, and metanilamide has 
been studied. The diazonium chloride of sulphanilamide gives parachlorosulphona- 
mide and patahydroicysulphonamide. The diazoniumchloride of sulpha-acetamide 
gives a<%tic acid in addition to the aboye two products. In the case of etflpha* 
guanidine and metanilamide, the di^sotised solutions give the corresponding hydroxy 
derivatives. 
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SSI 6. The Frledel-Craft* Reaction of Negatively Subetituted Benzene derivative*. 

B. C. JIIA and G. C. AMIN, Ahmedabad. 

The application of the Friedel-Crafts reaction to the benzene derivatives coH” 
taining negative groups are few. In the present communication, hato-nitrobenzenes 
are studied. O-chloro- and o-bromo-nitroben/enes under Fiiedel-Crafls benzoylation 
yield 4-cliloro or 4-bromo-3-nitro-bcnzophcnones while with acetyl chloride both yield 
the same keUmic compound devoid of the halogen group to wlrch tentative structure 
2-hyd^o^y-3•nitro acetophenone has liecn a‘^signed. On the other hand no ketouk 
product could be ol^tamed from p-chloro or p-bromo- and meta-bromo-nitrobenzenes. 


217. Fries Migration of Esters of 2:4-Dibromophenol. 

C. M. CHRISTIAN and G. C. AMIN, Ahmedabad. 

The Fries migration of 2 :4.dibromophenyl acetate, propionate and butyrate 
gave 3 ;5-dibromo-2-hydro.':> acetophenone, propiophenone and liutyrophenone respec¬ 
tively. The Friedel-Ciafts acylation of 2 :4-dibromoplieuol also gave the same pro¬ 
ducts. The benzoate, however, gave a product which was not a ketone. Thus the 
two bromine atoms in the nucleus do not retard the Fries reaction. 


218. Synthesis of 2'-Hydroxy Chalcone Derivatives. 

KUMIID C. AMIN and G. C. AMIN, Ahmedabad. 

5’-benroyl-3'-methyl-2'-IiydiOKy chaJeones hav'e been synthesised by condensing 5- 
ben7ciyl-3-melliyl-2-hydro\yacelopIienone with aromatic aldehyde in presence of 40% 
potassium hydroxide. Incidenlallv 5'-benzovl-3'-metliyl-2'-hydroxy-4-raethoxy chalcone 
was ctiincrtcd into 6-bcn/oyl-8-n!ctliyl-4'-mt‘thoxy flavnuoid derivatives. 


219. Preparation and Properties of Activated Urea. 

T. N. MEHTA and M. MURTY, Nagpur. 

Urea adduct of louric acid was extracted with benzene in a Butt extractor for 
about 8 hours. The solid urea thus obtained was found to be more reactive than 
ordinary urea in its adduct forming tendencies. Hence it was given the name 
activated urea. Activated urea formed adducts with the fatty acids without the aid 
of any catalyst sucli as water or methanol. 


220. Structure of di-iso-safrole. 

C. N. HAKSAR, Gwalior. 

Iso-nafrole dimerises under suitable couditions to give a saturated dimer called 
di-iiosafrole. Previous workers regarded this as a derivative of cyclo-butane. Baker 
and Enderby {/, Ckem. Soc., 1940, 1094) gave a hydrindene structure to metanethole, 
the saturated dimer of anethole. This lias now attained a nnique importance and 
depending upon this, all other saturated dimers of aryl propenyl compounds are now 
considered to be hydrindene derivatives. Pailer (Montash, 1947, 77, 45) has given 
a hydrindene structure to di-i^osafrole also. Baker cf. al. (/. Chem. Soc,, l^, 4310) 
have further shown that the stereo-chemistry of the saturated dimers of the aryl 
propenyl compounds is most probably fixed, so that it was possible for theni to 
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convert metanethole, the saturated dimer from anethole, into di-tnethyl-isoeugenol, 
the saturated dimer from inethyl-isoengenol, by a series of chemical reactions. In 
order to study the stereo-chemical relationship between metanethole and di-isasa£role, 
the latter was treated with sodium in liquid ammonia, which brought about de- 
niythelenation of the methylenedioxy compound. The intermediate hydroxy com¬ 
pound could not l)e obtained in a crystalline form. The crude product; however, on 
niethylatiou with dimethyl sulph.ite, gave a crystalline product melting at 98°, while 
metanethole obtained by dimerising anethole melts at 135°. Ultimate analysis of 
the methylated product indicated its identity with metanethole melting at 99°, 
which was obtained by Van der Zanden and dc Varies {Rcc. Trav. Chim., 1949, 68, 
26\). This may be due to the fact that the drastic process of demethylenation 
brought about a change in the stereo-chemical structure of the product. 


221. Fractionation of chick hemoglobin on carboxymethyl-cellulose column. 

B. N. MI8RA and P. K. CUOTTDHI'RY, Calcutta. 

Carboxyinelhyl (CM-) cellulose, a cation exchanger has been prepared from 
iudigeneous sulpliite pulp and has been completely characterised. Ion exchange 
capacity of about 0 75 meq/gm. has been obtained. Chick hemoglobin has been 
successfully fractionated into two components (and x^obsibly 3) on this cation ex¬ 
changer. 


222. Fusion of Chandrine with caustic soda. 

MRS. BITHIKA BOSK, Calcutta. 

Chandrine (Indian Pharmacist, 1954, 84-88) was heated with 20 per cent can'stic 
soda over par.-iffin bath in a slow current of pure nitrogen till the mixture was per¬ 
fectly dry. Heating was contimied at higher temperature in an airbath till some 
fusion of caustic soda took place. All alkaline vapours liberated were carried over 
by nitrogen and absorbed in dilute hydrochloric acid contained in gas wash bottles 
which were placed in scries also. Among the products of alkaline vapours pyridine 
was isolated and norharman was found in the undistilled residue in the reaction tube. 


223. Syntheses of Furano Compounds, Part XVI. Thermal Cyclisation of eis o- 
Hydroxycinnamyl Alcohols. 

J. N. CHATTERJEA, Patna. 

A simple method of preparation of 1 ;2-chromene and its derivatives has been 
developed by the pyrolvsis of cfs-o-hydro.xy-cinnamyl alcohols. The expected 2- 
methylenecomnarans are not formed. It is shown that the formylation of chroiiian 
gives e-formyl derivative. 2-Mcthyl-4:5-benzocoumarone and 2-methyl-6:7-benzo- 
coumarone have .been synthesised. 


224. Syntheses of Furano Compounds, Part XV. 3-Acylisocoumaranones and the 
rearrangement of their Phenylhydraxones. 

J. N. CHATTERJEA, Patna. 

It is shown that the pbenylhydrazones of 3-acylisocoumaranones undergo 
rearrangement to the related pyrazolones. The acyl derivatives have been prepared 
by the action of NN'-diarylami^ne* on isoocramatanone. 
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3 :4 :7 :8-Dibenzonaplithyrone has been obtained by the action of p 3 Tridine on 
isocoumarauone. s-Tris-coumaronebenzene and iribenzoyl-enebenzene have been siint» 
larly obtained. The preparation of some polymethine compounds derived from pyri¬ 
dine has been studied. 

225. Action of bromine on N-phenyl>N'-p>tolyl thiocarbamide in chloroform. 

R. H. SAfL\SR-\BUDIIUV and K. S. SURBSH, Varanasi. 

Aromatic tliiocarbamides react with bromine in chloroform giving bcnzthiazoles. 
By this reaction Hunter obtained from N-phcuyl-N'-p-tolyl thiocarbamide a product 
melting indefinitely between 115 to 200° ij. Chem. Hoc., 1930, 2207). On reiuvestiga- 
tion we find that 10 gms. of the abo',e thiocarbamide gave 6 gms. of the product 
which contained nitrogen, sulphur and bromine. It was not a hydrobroraide. Cr3'Stals 
from alcohol in.p. 203°. .Analysis gave N 8 97o. S lO O^u and Rr 2617^. Calculated 
for C,JI,,NjSBr, N 8'77^> S10 07o and Br25;o. It gave a picratc ni.p. 250°. 

By the condensation of p-lironio aniline with 2-(.hk)u')-G-mcthyl benzthiazole, 2-p- 
bromophenylamino-fi-nietliyl benzthifizole wa-, obtained. Crystals from alcohol in.p. 
206°. It gave a picrate m.p. 251°. This was found identical w’ith the product men¬ 
tioned above through undepressed melting poiat,s of the mi.Ntures of the original 
bases and the picrates. The ‘=ame biomine substitutid product was also formed by 
(he direct bruiiiination in chloroform of 2-plien}lanuuo-6-melh\l benzthiarole obtained 
by the condensation of aniline witli 2'chloro-6-mcthyl benziliiazole. 

The action of bromine on aromatic thiocarlnmides in (hlorofonn ordinarily leads 
to tlic respective benzthia/ole peibromides. In the irresent case the thiazole 
initially foimed has been bromin.ited in tlie plienyl nucleus attached to position 2, 
the position 6 being blocked by the methyl gioup. 

226. On Huggershoff’s thiodiazole. 

R. H. SAH.VSRABUDIIKY and K. S. ftT’RRSH, Varanasi. 

Bromine oxidation of tbiocarbanilide in cold alcohol ga\e a base C.jIIjoN^S., 
I'ronim (.Inucleu, 394, 28-4). 

(In reinvestigation of I'romin’s work we f.'ilcd to obtain tiiphcnylgiianido benz- 
tliiazole; instead we got triphenylguaiiidiiie and 2-pbenyIJmino benzthiazole. In 
other reactions, besides the reported iiroducts, we found carbanilide in considerable 
quantities. The “thiodiazole” formed a hydrohioinide (anhydrous) m.p. 159-63° and 
a picrate m.p. 160°. Contrary to the observations of Fromm it could not be desul- 
phided with alkaline lead oxide. It gave a low melting yellow nitroso derivative 
and was found reactive to sodium in cold ether. 

These last mentioned properties suggested the presence of an active hydrogen, 
probably a secondary amino group, although the "thiodiazole” .structure did not 
admit of any hydrogens excepting those of the four phenyl groups. On these re¬ 
actions, and the easy formation of 2-phcnyLiniiiio ben/tliiazolc, carbanilide and tri- 
phenylguanidine from it, we conclude that the “thiodiazole” contains 2-phenyI- 
amino benzthiazole nucleus ns a part of its structure wn'tli carbodiphenjdimide con¬ 
densed presumably, in position 3. 

227. Action of btomine on tetraphenyl formamidine monosulphide bydrobiromido. 

R. H. SAHASRABUDHRY and K. S. SURRSH, Varanasi. 

It was reported (These abstracts, 1958, p. 134) that tbiocarbanilide on oxidation 
with bromine in cold alcohol gave a lemon yellow product (m.p. 156°), probably 

in—1$ 
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the tetraphenyl formamidine monosiilphide. On analysis it is found to have 
CjjHjjN^SiJr and is, as evinced by its reactions, really the hydrobromide of the above 
nionosulphide. Attempts at preparing the free base were unsuccessful. Ou standing 
with water it decomposed into phenylisothiocyanate and triphenylguanidine hydro¬ 
bromide {m.p. 213°). 

Action of bromine on this monosulphide hydrobromide, which appj;ared to be 
an intermediate in the oxidation ot thiocarbanilide leading to the “thiodia'/ole”, was 
studied in a dry chloroform medium. An orange yellow product melting at 143-150° 
was obtained. Determination of biomine showed 431% Br corresponding with the 
molecular weight 740 which closely agreed with jjN^SBr,. Three of it;; bromine 

atoms w’ere found reactive towards potassium iodide. On reduction with .sulphurous 
acid it gave a colourless product which proved to be HBr the hydro- 

bromide of Ilngger-shoff’s thiodiazole, the 3 :5-diphenylimino- 2 :4-diphenyl- 1 :2 :4- 
thiodiazolc. The identity was established through the determination of the equiva¬ 
lent weight of the anhydrous hydrobromide (found 511, rccpiires 501), and the un¬ 
depressed melting points of the mixtures of the free base and its picrate with the 
authentic samples of each of them. 


228. Action of sulphurylchloride on phenyl- and p-tolyl thiocarbamides. 

R. H. SAIIASRABUDIIEY and K. S. vSf’RF.vSII, Varanasi. 

Tile action of sulphuryl chloiide on phenyl- and p-tol\l thiocarbamides in in¬ 
different solvent media like benzene and chloroform, is known to give the hydro¬ 
chlorides of 2-aminobenzthiazole and 6-methyl-2-aminobenzthiazolc respectively (.Mien 
and Allen, Otganic .Syntheses, 1942, 22, 16; These abstrats, 1958, p. 135), 

In the light of the results reported by Nambury (These abstracts, 195S, p. 136), 
the interaction of sulphuryl chloride was investigated on the above thiocarhamides 
at 0-10° ill the above solvents. 1‘ormation of the Indrochlorides of the re.speclive 
aryl formamidine disulphides was indicated as evidenced Ijy the reactivity of the 
products towards absolute alcoholic solution of potassium iodTde and their dcconi 
position into the respective heiiztliiazole, "thiodiazole”, snlplmr and thiocarbainide. 
The products were, however, grossly cont.'iiniiiated with the hydroclilorides of 
respective benzlhiazolcs. The reaction, however, is of interest because it indicates 
that in the case of sulphuryl chloride also the “formamidine disulphide” salts are 
intermediate products leading to benzlhiazolcs finally. 

229. Preparation of 2-chloro benzthiazolei. 

R. H. SAHASRABUDIIFY and K. vS. SURRSH, Varanasi. 

Several methods have been reported for the preparation of 2-chlorofienzthiazole. 
Starting with 2-mercapto benzlhia/ole it lias been obtained in 47% yield by the 
prolonged action (24 hours) of chlorine in acetic acid medium (Findlay and Dougherty, 
J. Am. Chem. ,Soc., 1946, 68. 1666) and in 55% yield by heating with phosphorus 
pentachloride (Drozdov and Stavroskaya, /. Gen. Chem. (U.S.S.R.), 7, 2813-18). It is 
also formed by the action of SjCl, in absence of any solvent (Clifford, U.S. Patent 
No. 2,043, 948), 2-aminobenzthiazole gives it in about 25% yield by steam distilla¬ 
tion of its diazoniiim salt (Drozdov, loc. cit.). The first two procedures, where the 
yields are better, involve comparatively lengthy procedures. 

It has now been found that 2-mercaptobenzthiazole on heatiijg with sulphuryl 
chloride for 30 minutes at 60° and subsequent steam distillation gave nearly 50% 
3 *ield of the 2-chlorobeiizthiazole. 

2-chloro-6-methyl benztliiazole was obtained from 2-amino-6 methyl benzlhiazole 
by Sandmeyer’s reaction. Use of cuprous chloride more than doubles the yield 
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obtainable according to Hunter’s procedure (/. Chem. Soc., 1830, 2207). From 5 gta. 
of the 2-aniiuo- compound this author obtained only 0-8 gm, of the 2*chloro product 
whereas we were able to obtain 6 gnis. from 15 gins, of the starting material. 


230. Oxidation of a mixture of phenyl thiocarbamide and thiocarbanilide. 

R. H. .'^AIUSRABUDHEY and K. S. SURlvSII, Varanasi. 

Oxidation of mono- and di-substituted aromatic thiocarbamides in dilute alco¬ 
holic media with a variety of oxidizing agents is believed to give various 1 :2 :4. 
thiodiazolcs (Bfr., 22, 1176; ibid., 36, 3130; J. Ind. CUem. Soc. 14, 477; ibid., 19. 
25 etc.) .Mthough quite a few compounds of this class are known, no definite proof 
has liecn furnished about their being thiodiazoles. 

In order to throw light on the structure of tliese compounds bromine oxidation 
of a mixtute of phenyl thiocarbamide and thiocarbamlide m iilcoho) was investi¬ 
gated. “Thiodiazole” corresponding to phenyl thiocarbamide uas formed in traces 
only, while tint relatevi to thiocarbanilide was not formed at all. A mixture of 
two new ba.scs (I) in.p. 210^ and the other (11) m.p. 169° was obtained. On analysis 

(I) was found to liave C;„ir,^N,S 5 while (II) agreed with CjoHj.lS^S. Thus (I) and 

(II) lx>th appear to have been formed by the oxidative condensation of one molecule 
each of phenyl thiocarbamide and thiocarbanilide. The (II) gave a picrate m.p. 
214°. The (I) on treatment with acetic anhydride gave a bright reddish orange 
product (III) m.p. 190° and phenyl iniistai'd oil. Further work is in progress on 
these compounds. 


231. Chemistry of some alkylammonium alkyl xanthates. 

R. 11. SAIIASRABUDIIKY and C. N. V. NA.MBURY, Varanasi. 

In the interaction of potassium ethyl xamhate with ethyl- aud dimethyl-amines 
in an aqueous medium hading to the corresiwmdiiig thiourethanes, formation of 
aiuine-xaiitiiales was envisaged as an intermediary stage (/. I’fc. Vniv., 1958, 
If(I), lOI). By tlie direct interaction of ethyl xanthic acid with ethyl-, diethyl-, 

dimethyl- and beii/yl-aminc.-', the related iiminc-xan\hates (RjNH.S.CS.OKt) have now 
been obtained, probably' for the first time ; ethylammonium-, diethylammoniuni-, 
diiuethylammoiiium- and benzylanimouium salts melt at 106, 79-81, 95-97 ami 
97-99°C respeclivcly. 

Ill aqueous solutions of the respective amines or more rapidly in jireseuce of 
yellow lead oxide in ether, the.se amine-xantliates (excepting the diethyl compound) 
give ri,se to the corresponding thiourethanes; thus conclusively proving their inter¬ 
mediate role in the formation of thiourethanes (loc. dt.). Un dry heating near 
their melting points they decompose into the amine-salts of respective dithiocar- 
bamic acids, carbon disulphide aud alcohol. It is interesting to note that the 
tliiourethaiies are completely excluded in this latter reaction. The amine-xanthates 
are rather unstable and deteriorate raiiidly on storage foriiiiiig a mixture of the 
respective thiourethane and aniine-dithiocarbamale. 


232. Intemction of certain amines with Bender’s salt and dicarbethoxy disulphide. 

R. H. SAH.VSRABUDHEY, C. N. V. NAMBURY and (Miss) K.\MAL KAPOOR, 

Varanasi. 

The interaction of potassium etliyl xnnthate with aromatic primary amines, leads 
to the formation of thiocarbanilides (These Abstracts, 1958, p. 145). With aliphatic 
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amines thiourellianes {These Abstracts, 1958, p. 144; Nambury, J. Vk. Unh’., 1958, 
11(1), 101) are formed. The investigation has now been extended to Bender’s salt 
and its oxidation product. 

It has now been found that by tlie action of aniline, p-toluidine, bcnzylamine 
and B-naplithylamine with potassium ethyl monothiocarboiiate"—also called Bender’s 
salt (EtO.CO.SNa) at 60-180'^C for 1— 1)^ hours, the respective carbanilides are 
formed in 41, 21, 76 and 61% yields. 

Aniline, benzylamine and a-naphthylumiiie reacted also with dicarbethoxy disul¬ 
phide (EtO.CO S.S.CO.OIit), in ether or ether-alcohol medium, at ordinary tempera¬ 
tures to give dijihtiiy!-, dibeiiz\l- and di-i-naplUhyl-carbamides, in 100, 76 and 61Vo 
yields respectively. 

Dicthylamiue reacted with dicarbellio.xy disulphide in cold ether to give a 
viscous liquid, Ii.p. 78-80°C, jirobably dieLliylnimnoniuiu ethyl nionothiocarbonate. It 
gave dietbylamine hydrochloride on treatment with HCl m cold benzene aiul on 
heating under rollux formed a liquid, b.p. ItiO'^C, iirob.ibly diethyl urethane. Witli 
Donlevy’s reagent it gave a derivalise iilentitied with S-beu/yl isothitiruninin eiliyl 
monothiocarboiiate m.p. S0 9i°C. 


233. Isomeric amyloxides of tervalent iron. 

R. K. :\Ii;U'ANr, Delhi. 

Eight isomeric atniloxides of it on were prepared. Ferric it-ainyloxiJe, ferric 
tri-2 methyl butoxide and ferric 3 methyl buto.xide were prepared by lx»th the 
ammonia method as well as the alcohol interchange method. Ferric tertiary ainy- 
loxide was prepared by the ammonia method using tlie pyridinium ferric chloride 
complex ns the starting material. It was also prepared from alcohol interchange 
from ferric etlio.xide. All others were prepared by alcohol interchange from ferric 
elhoxide. The molecular weights of these compounds were determined in benzene. 
The isomeric amyloxides of iron e.xhibited,a marked increase in volatility from 
the primary to the secondary to the tertiary alkoxides. The same phenomenon was 
noticed in respect of their molecular complexities in boiling beii/eiie. Thus the 
irrimary alkoxides are found to be trimers (with the exception of ncopentyl oxide), 
whilst the secondary amyloxides are dimers and the tertiary !imylo.xidc has a com¬ 
plexity of 1-5. 


234. Polysaccharides from the kernel of green palmyra palm nut (Borassus 
flabellifer, Linn.). 

A. MUKHERJEE, D. CHOUDHURY and P. BAGCHI, Jadavpur. 

The polysaccharide was isolated by precipitation of an aqueous extract of the 
kernel with acidified alcohol. After purification it was obtained as an amorphous 
white powder having the following characteristics : 

Pentosan=0-4% ; Ash ==0-36%; Moisture-10-9%. The polysaccharide was diffi¬ 
cultly soluble in water. The water .solution was found to be neutral, hence it was 
concluded that there is no uronic acid residue in it. This was later confirmed by 
chromatography of the hydrolysed product. The polysaccharide on hydrolysis with 
2N Sulphuric acid on a water bath for twenty-four hours gave sugaf mixture which 
on paper partition chromatography using different irrigating solvents revealed the 
presence of mannose and galactose only. The polysaccharide, therefore, appears to 
be a galactomannan. Investigations are in progress for the elucidation of the detailed 
structure of the polysaccliaride. 
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235. On the constitution of Mesuol—Part II. 

D. P. CHAKRAEORTY and P. K. BOSK, Calcutta. 

Further investigations on tlie structure of mesuol (Dutla, Deb and Bose, J. 
Ind. Chein. Soc., 1940, 17, 277 and Chakraboity and Bose, Proc. Ind. Sci. Cong., 
1958, 159) has revealed the following : 

(i) It can me methylated with diazomethane to a dimethyl derivative (Cj,H„0„ 
ni.j). 132°), 

(ii) 'Jhe infrared spectrum of dimethyl mesuol shows the presence of the fol¬ 
lowing groups (a) hydroxyl, (b) six-membered lactone, (c) gou-dimelh)-l, (d) iso- 
propyhdcnie and (e) unsubstituted phenyl nucleus. 

(iii) Dimethyl mesuol can be hydrogenated to it.*, telrahydro-derivalive (CjjH^O,, 
m.p. 122-23°). 

(iv) It yields on alkali degradation two alkali-soluble products (a) C^IInO*, 

m.p. 1S9°C and (b) m.p. 26S°C. The ultra-violet absorption spectra of 

tlie compound? have features similar to those of 5 :7-diliydroxy 4-phenyl coumarin 
(Bull. Soc. Chilli. Fr., 541, 1955). 

Itlesuol can lie degraded with 5%, 10%, 20% aciueous caustic potash and fn 
every case acetophenone is obtained. Dimethyl mesuol on oxidation with neutral 
pcniianganate gives benzoic acid and oxalic acid. On degradation with chromic acid 
dimethyl mesuol yields acetone while tetrahydro mesuol affords acetophenone, 
Ozonolysis of dimethyl mesuol gives acetone and formic acid. 

ITilorogliiciiiol is obtained by fusion of mesuol with caustic potash at 200-210°C. 
klesuol may be a complex deiivalive of 5 :7 dihydroxy-4-pheHyl coumarin contain¬ 
ing an f-fo-propylidene group. 


236. Polyphenols from Aegiceras majus Gaertn. 

K. VKXKATHSWARA R.\0 and P. K. Bose, Calcutta. 

During our work on the triterpenoid sapogenins from the bark of A. majus 
Gaertn (Proc. Ind. Sci. Congress, 195S, Part III, 174) it was noticed that hydrolysis 
of the saponin also 5 'iclded a flavonol, C,,n,0„.OCHj, m.p. 300° (decomp.) Rf 0-80 
(n-biitanol-acetic acid-water, 4:1:1) and 0-72 (Phenol said, with water); Absorption 
(in ethanol) : A, max. 255 and 375 ui/r (log. f max, 4-10 and 4-44 resp.). It formed 
a tetraacetate of m.p. 207-8° and on methylation gave quercetin peiitamethyl ether. 
Deniethylation with hydriodic acid yielded quercetin characteri.sed a.s its acetate. It 
appears, therefore, that the flavonol is isorhamnetin, which may be present as a 
glycoside. 

A polyphenolic acid, C„H„0„ m.p. 208° has also been isolated from the bark 
in low yield. 


237. Chemistry of ‘Gum GugguP. 

K. VENKATfiSWARA RAO and P. K. Bose, Calcutta. 

In the course of our chemical study of some Indian plant resins (Vide Trans. 
Bose Res. Inst., 1956-57, XXI, 23), 'Gum OuggiiP ha.s also been examined and 
three crjstalliue compounds, i3-silosterol, a neutral substance of ni.p. 226° and a 
methyl ester of the acidic fraction, m.p. 68-70° w'ere isolated. The neutral con¬ 
stituent seems to be a diterpenoid and contains no acylable hydroxyl group but 
formed an oxime, m.p. 240-2° (decomp.). It gave positive Zimmermann and 
Ehrlich’s reactions and its ultraviolet absorption spt-ctruin showed a maximum at 
242 m/t. Further work is in progress. 
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238. Organic Fluorine Compounds—^Part II. Synthesis of a conjugated Fluoro* 
Allene. 


G. V. ASOLKAR, Nagpur. 

A general method of preparation of fluoro-allenes has been repoj^fed earlier 
(cf. Troc. Tnd. Sci. Congr., 1958, (I^ate ab.',tracts), Fart IV'’, p. 20). The method is 
now extended to the preparation of a conjugated allene. Fsing 1 ■.2-dichloro- 
trilluoroiodoethane, CFjCl.CFClI as a source of polylluoroalkj’l radical (CF,C1.CFC1.) 
(in place of the trifluoroiiietlijl i'h',. used in the e.arlier work), the free radical 
addition reaction with propargjl chloride CHsC.CIIjCl is studied. From this the 
niono-addiliou product CFjCl.Cl'Cl.CH :CI.CH3C1. is obtained in 87% yield. The 
dehalf)gt, nation of this product with zinc and ethanol gave an allene in 52% yield 

b.p. n|j 1-406 and having a molecular weight of 122 (CjHjF, the expected 
conjugated allene 4 :5 :5-lrifluoro-penta-l :2 ;4-triene, CF^ :CF.CII :C ;CII„ requires 
M, 120). The infra red spectrum show.s alleuic bonds at 5-04 (weak) and an intense 
band at 5-ll/i and oltfinic type C :C absoriition at 5-66 n, 5-77 n- The ultra-violet 
and infra red .spectra of the various compounds studied, and the tlifhculties of 
the analysis of the conjugated allene are presented and discussed. 


239. Synthesis of diarylmethylmalonates and analogous compounds. 

S. D. GUPTE and S. V. SFNTHANKAR, Bombay. 

The reactions of arylmagncsium bromides with ethoxymethylenemalonate, 
elhoxymcthylenemalanonitrile and ethoxyniethylenecyanoacetate were .studied to 
prepare /J-aryhiielhylenomalonate.s and diarylmethylmalonatcs and analogous nitriles 
and cyanoesters, required for the synthesis of polycyclic compounds. The forward 
additions of equimolecular proportions of aryhnagnesiuin bromide to ethoxymethyl- 
euenialonate gave intractable oils. The reverse addition of ethoxymethylcncmalo- 
nates to grignard compounds, however, gave diaryInietliylmalonates in good yields. 
Similarly, diarylniethylcyanoacetate and diarylmethylmalononitriles w^ere obtained m 
liigli yields by the reverse addition of respective esters to arylniagnesiuin bromides. 
This one step procedure of the preparation of diaryhnethylmalonate from the 
commercially available esters i.s more convenient than that used by Newmau and 
Flanagan (J. (->rg. Chein., 23 (1958), 792), in which several steps are involved 
starting from the preparation of inaccessible aromatic aldehydes. 

'J'he reverse addition of ethoxymethylenemalonate to phenyllithuin carried out 
for comparison, gave a compound (in.p. 215°) which was identified as a bis-carbinol, 
formed by both 1 ;2 and 1 :4-addition of the reactive organolithium compound. 


240. Synthesis of substituted Quinoline derivatives and separation of Isomers. 

A. G. MUNSHI, Bhuj. 

Recently a large number of substituted 4-amino quinoline derivatives, having 
anti-malarial properties, have been synthesised and reported. With the idea that 
the introduction of the bromine atom and methoxy group may enhance the activity 
of the drug, 5 & 7-bromo.6-methoxy-4-hydroxy quinolines are synthesised, by Conard 
and Bimpach method, i.e. using etliyl-oxalacetale and necessary aromatic amine. 
The 5 & 7-bromo isomers are separated by repeated fractional crystallisation. 
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241. Studies on Anodic Sjmthesis in the Preparation of Oiyanie Compound*. 

Part I.—The Preparation of Aliphatic Alcohols. 

J. K. MEimOTRA and A. N. DEY, Kanpur. 

The modified method of anodic synthesis developed by ^instead et al (J.C.S., 
p. 3331, 3333 (1950); ibid, 1130, 2854 (1951); ibid, 3261, 3824 (1952) has been examined 
for the preparation of aliphatic alcohols, and the preparation of following alcohols 
have been described. The combination of the acids used in each case and the 
yield have been also reported. 



Acids 

used 

iVlcohol obtained 

Yield 

Phenyl acetic 

acid ... 

Phenoxy acetic acid ... 

Phenyl ethyl benzene 

... 13-7% 

Eauric 

II 

Glycollic „ ... 

Lanryl alcohol 

... 27 4% 

Myristic 

II . •. 

tf >1 

Myristyl alcohol 

... 24-7% 

Palmitic 

1, ... 

>» »> ••• 

Oetyl alcohol 

... 13-7% 

Laurie 

II 

Lactic . 

Triddecanol-2 

... 20-0% 

Myristic 

II 

11 ff 

Pe ntadeca nol-2 

... 22 4% 

Palmitic 

11 • ♦ • 


Heptadecanol-2 

... 13-2% 

242. 2 ; 6-Diaryl-3-ethoxycarbonyl-4-piperidone8 

and their N.Methyl 

derivatives. 


P. N. 

BIIARGAV.A and I. D. 

vSAXKNA, Banaras. 



Six new N-niethyl-2 :6-diaryl-3-ethoxycarboiiyl-4-pipcridones have been S3’nthesised 
and converted into pyrazolone derivatives. 


243. Synthesis of 2-arylimino-3-*ryl-4 or 4: S-substituted Thiazolines. 

P. N. PIIARGAVA and SIllV NAYAK SINGH, Banaras. 

Several 2-aryliinino-3-aryl-4 or 4 ;5-substituted thiazolines have been synthesised 
and the resulting thiazoline compounds have been mercuratcd. The position of the 
acetoxy mcrcuii group in the molecule has been fixcel up. These mercurated deri¬ 
vatives have been assayed for their fungicidal action. Further work is in progress. 


244. 2-Arylinilno-3-aryl-4-methyl-5-Garbethoxy thiazolines and their acetoxymer- 
curi derivatives. 

P. N. BHARGAVA and A. P. BHADURI, Banaras. 

A nnmber of 2-arylimino-3-aryl-4-methyl.5-carbethoxy thiazolines have been 
synthesised and the resulting compounds have been mercurated. The po-sition of 
the mercuriacetoxy group in these compounds is ascertained. These mercurated 
compounds will be assayed for bactericidal and fungicidal action for practical 
purposes. The work is in progress. 


245. 2*o-Phenetylimino-3-o-phenetyI-4-thiazolidone and its various derivatives. 

P. N. BHARGAVA and R. C. KAPOOR, Banaras. 

2-o-Phenetyliraino-3-o-phenetyl-4-thiazolidone has been obtained by condensing 
monochloroacetic acid with S-di-o-phenetyltliiourea. The thiazolidone decomposes 
quantitatively into S-di-o-phenetyl urea on boiling with KOH. On treatment with 
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aromatic aldehydes and aryl-diazonium chlorides, 5-substituted arylidene and arylazo 
derivatives have been respectively obtained. On oxidation with KMn 04 a sulphone 
is obtained. The work is in progress. 


246. Studies on 2-o-chloropkenylimino-3-o>chlorophenyl-4-thiazolidone. , 

P. N. IJHARGAVA and I. D. SAXRNA, Banaras. 

2-o-Chloroplicuylimino 3-o-chlorophcayl-4-tliiazolidone has been synthesised from 
S-di-o-ch!oropheuyl thiourea and inonochloroacetic acid in the presence of anhydrous 
sodium acetate and absolute alcohol. During studies on the effect of reaction con¬ 
ditions on the preparation of the thiazolidonc, it has been found that the best yield 
is obtained by employing the amount of inonochloroacetic acid slightly in excess 
than the required molar proportion and refluxing the reaction mixture for 4 liours. 
On treatment with acid, it hydrohscs into the corresponding thiazolidioue. On 
treatment with aiomatic aldehydes and aryldiazonium chlorides, arylidene and 
arylazo-deric atives showing a - CH, group in the molecule have been obtained. Dn 
oxidation a sulphone is formed. All the above results establish the constilulioii. 
Further work is in progress. 


247. Pyridino-anthraquinones : Part II—Pyridine catalysed one step synthesis of 
Pyridino-anthraquinones. 

K. vSlVASANKAUAN and S. V. vSFNTUANKAR, Bombay. 

In an attempt to synthesise some pyridiiio-anthraquiuoues, the reaction of 
amino.inthraijuinones and ethyl acetoacetale was studied. When the two reactants 
were heated in X 3 lene at reflux temperature, no reaction took place. However, 
when o-amino-authraquinone, etlul acctoacetate (excess) and little ainouril of pyridine 
were refluxed for four hours, the product isolated was found to he 2'-4-hjdroxy-4'- 
inethyl-l{N) ;2-pyridiiio-antliraquinone, formed in one step, involving both conden¬ 
sation and cyollzation. Similarly l-.imiuo-4-methoxy anthraquinone gave the cqvelized 
product. The reaction of 1 :S-dianiiiioanthraquiiione carried out analogously gave 
the monocoiidcnsed moiiocy'cli/ed product i.e. 2'-hydroxy-4'-mctliyll(N) ; 2-pyridino- 
5-ncelo-acelamido-anthraquiiicuc. Similar reactions carried out with simple amines 
have failed to give the cyclized products. The role of pyridine in the one step 
synthesis of iiyridino-anthraquinones is discussed. 


248. The structure of Acacia Sundra Gum—Part 11. Structure of the Degraded 
Gum. 


S. MrKHFRJKR and A. N. SHRTVASTAVA, Kanpur. 

The degiaded Acacia sundra gum which forms the basic nucleus of the whole 
gum, to which the labile sugar residues are attached glycosidically, was obtained 
by its aiitobydrolysis. The degraded gum is reducing in nature and consists of a 
repeating unit of 10 residues of galactose and 4 of glucuronic acid. Hydrolysis of 
the methyl ester of the methylated degraded polysaccharide furnished 2,3,4-lrl-O- 
methyl-D-Galaclose (6 imoles); 2,4,6-tri-O-methyl-D-galactose (1 mole); 2,4-di-O- 
mehtyl-D-galactose (3 moles) and 2,3,4-tri-O-methyl-D-glucnronic a«id (4 moles), the 
structures of which were proved by paper partition chromatography, deinethylation 
studies, determination of methoxyl content and preparation of suitable derivatives. 
On the basis of the identification of the methylated derivatives and their respective 
molecular proportions a structure has been suggested. 



Section IV : Chemistry 
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249. Constitution of Sui^ar Cane Wax—^Part II. Composition of the saturated 
fatty acids in the fatty matter of the cane wax. 

vS. MUKHERJKE and Y. P. KAPIL, Kanpur. 

The crude wax obtained by solvent extraction from the press cake was first 
deashed. Fatty portion of the deashed wax wms extracted with alcohol. The fatty 
portion (30%) still contained .some wax which w'as removed by diffusion into 
acetone. Calcium soap of the dewaxed fat was prepared; this on refluxing with 
glacial acetic acid gave free fatty acids. The free fatty .acids were resolved into 
saturated and unsaturateil fatty acids by the lead salt method. Saturated fatty acids 
were esterifieJ witli methyl alcohol and the mixture fractionally di.stilled under 
vacuum. Saponification equivalent .and Iodine value of the different fractions was 
determined and from this data the composition of the saturated fatty acids w'as 
found out. It is .ns follows :—Palmitic acid 15-4% ; Stearic acid 10-2% ; Oleic acid 
1-6%; .•\r.achidic acid 2,?•.'>%; Behetiic acid fi-2% ; Higher than Beheuic acid 44-1%. 


250. Chemical Examination of Palm Fruit (Borassut Flabellifer) Nature of the 
Sugars present in the Kernel. 

A. K. CHATTERJEE and S. MUKHERJEE, Kanpur. 

The Palm tree conitnonly known as Tal or Tad is found almost in all parts of 
India. It yields fruit which is of yellowi.sh-black colour. 1'he aqueous extract 
of the palm kernel was found to eonlatn sucrose and fructose when examined on 
a paper chromatogram. The two components were separated by column chrom.i- 
tograpliv and identified by preparing their siiit.nble derivatives. The fibrous poly- 
sacclinride of the Kernel on aeid liydrolysi.s afforded mannose only which was 
identified by preparing N-plienyl mannosamine. It .shows that the polysaccharide is 
a mannan and the palm kernel may prove to be a lich source of mannose. Total 
sugar content in the kernel is 30-3% out of which 21-2% is mannose. 


251. Synthesis of Polynuclear hydrocarbons. 

ARUN KITMAR HAS GUPTA and BTSWAJTT SINHA, Jadavpur. 

A new, general and .short method has been developed to build up crysene and 
picene derivatives. 

For the synthesis of chrysene, ^1:9 octalm-2-one was condensed wdth /3-phenyl- 
ethylbromide in presence of pot. t-nmylate in dry benzene. l-(fl-phenylethyl)-A*=*' 
octalin-2-one thus obtained was cycHsed with polyphosphoric acid to furnish 

1, 2, 3, 4, 5, 6, 12, 12a-octaliydro chrysene. The U. V. studies 

log e^-418) confirmed its .styrene structure. This on dehydrogenation afforded 

chrysene. 

Similarly for the .synthesis of Picene, A‘■®-octaHn-2-one was condensed with 
/? (I-naphthyl) ethylbromide in presence of t-amylate in dry xylene. l-(^-]'-naphtliyl 
ethyl) A' ■®-octalin-2-one thus obtained was cyclised with imly-phosphoric acid to 

afford I, 2, 3, 4, 4a, 5, 13, 14 octahydropicene. The light absorption studies 

3=280 m/i, log f= 4 - 2 ) confirmed the st 3 rrene structure for this as well. This on dehy¬ 
drogenation with psill^dised charcoal tarnished Pic§n?, 
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252. Synthesis of some Nitro-phenoxazines. 

A. B. SEN and A. K. ROY, Lucknow. 

Several nitro-phenoxazines containing alkyl and/or halogen groupings have been 
synthesised with a view to studying their tuberculostatic activity. 

'I'he nitro-phenoxazines were prepared by the ring closure of the*'corresponding 
diphenyl-amines with sodium hydroxide following the method of Ullmann and Sane 
(Ber., 1911, 44 , 3735). The reejuired diphenyl-amines were obtained from the corres¬ 
ponding dinitro-chloro- compound by condensing with 2-amino phenol, 4-methyl-2- 
amino phenol and 4-chloro-2-auiiuo phenol. 

The following diphenyl amines and phenoxazines have been prepared :— 



D1PHENYL.^ MINKS 

M.P. 

PHENOXAZINES 

M.P. 

I. 

2'hvdroxy-2,4-dinilro-5-methyl-6- 

iodo 

122 

l-iodo-2-metliy1-3-nitro 

... 183 

2. 

2'hydroxy-5'-methyl-2,4-diuitro- 

5-methyl-6-iodo 

no 

1-iodo-2,8-dimethyl-3-nitro 

• 

3. 

2'hydroxy-5'-chloro-2,4-dinitro-5- 

methyl-6-iodo 

68 

1 -iodo-2-methy 1-8-ch loro-3-nitro 

... 225 

4. 

2'h yr 1 roxy -5'-ch lor 0-2,4-di n i tr o-5- 
ethyl 

195 

2-ethyl-8-chloro-3-ni tro 

... 220 

5. 

2'hydroxy-5'-methyl-2,4-dinitro- 
phcnyl-a-naphthy laniine 

210 

8-chloro-3-nitro-l,2-benz ... 

* 

6. 

2'hydroxy-5'-chloro-2,4-dinitro- 
phenyl-a-naphtliylamine . . 

190 

8-chloro-3-nitro-l,2-benz ... 

* 

7. 

2'-hy(lroxy-l,6-dinitro-phenyl-/3- 

naphthylamine 

155 

3'nitroljenz-3,4 

• 

8. 

2'hydroxy-5'-methyl-l,6-dinitro- 

pheuyl-/?-naphthylaniine 

166 

8-niethyl-3'nitrobenz-3,4,- 

... 262 


* Melting Point above 300. 


253. Coumarins and Alkaloids of the Root of Aegle marmelos Correa. 

B. CHAUDHURI, S. GHOSH and A. CIIATTERJEB, Calcutta. 

From ether extract of the root of Aegle-mannelos Correil a compound, m.p. 186- 
188°, niarmin (1 : 3-dihydroxy-geranyl-umbelliferone), umbelliferouc and skimniianine 
(4 :7 :8-triniethoxy fnroqninoline) have lieen isolated. The occurrence of the latter 
three components in the imniatured stem-mark of the same plant was reported earlier 
by one of the authors but the yield of these compounds in the root was found to be 
high as viould be evidenced from the following: Marmin, m.p. 124-25°; Stem-bark 
0 08%; Root-bark 11%; Umbelliferone, m.p. 232°, Stem-bark 0 02%, Root-bark 
01%; Skimniianine, m.p. 176°, Stem-bark 0 003%, Root-bark 01%. 

Hydrochloric acid washings of the ether extract yielded skimmianine upon basi- 
fication and alkali digest of the same extract gave umbelliferone upon acidification. 
During ether extraction of the plant-materials, marmin (0-9%) separated out. 
A further quantity of marmin (0-2%) was obtained from skimmianine and 
umbelliferone-free ether solution when the residue obtained from the latter 
upon evaporation was dissolved in benzene, chromatographed over alumina 
and the column was washed with ethyl acetate. The benzene eluents gave a neutral 
compound, m.p. 186-88°, further purification and studies of which are in progress. 

The chloroform extract of the root left after ether treatment showed positive tests 
for alkaloids, 





^^ction iv : Ckermsiry . 

254. Separation and identification of kjrdroxy acids present in Shellac by xdenks 
of unidimensional Paper Chromatography, Part II. 

S. C. SJBN GUPTA, Ranchi. 

To separate, identify and estimate the various hydroxy acids present in shellac 
by the help of paper chromatography, preliminary work was undertaken with hydro¬ 
lysed Kusmi seedlac, Seedlac was severally hydrolysed at room temperature with 
(i) 0.5N alcoholic (50%) caustic potash in presence of sodium sulphite, (ii) 0.5N 
aqueous caustic potash in presence of sodium sulphite, (iii) 0.5JV aqueous potash 
and (iv) 5N aqueous caustic potash only. All these four solutions were used for 
running the chromatograms by the descending technique in the solvent systems 
(A) n-hutanol saturated with 2 N ammonia solution and (it) 95% ethyl alcohol—liquor 
ammonia (100:4). Altogether seven acid spots were obtained in each cases; the 
corresponding spots were very similar in nature and size. Of the spots four have 
been tentatively identified as due to aldehydic, sliellolic, aleuritic and butolic acids, 
the spots due to the first two acids being very prominent. The presence of sodium 
ion caused some interference retarding the Rf values of the acids. The Rf values 
of the variou.s acids as recorded in solvent system ‘A’ were 0.09-0.10, 0.16-0.18, 0.21- 
0.23, 0.28-0.30, 0.41-0.42, 0.47-0.49 and 0.59-0.60 respectively while those in ‘B' were 
0.14-0.15, 0.41-0.45, 0.49, 0.56-0.57, 0.62-0.64, 0.69-0.70 and 0.73 0.75 respectively. 


255. Synthesis uid Reactions of 2-Amino Benzothiazoles. 

P. N. BITARGAVA and B. T. BALIGA, Banaras. 

A series of 2-amino benzothiazoles have been synthesised by condensing As-aryl 
thioureas with bromine in chloroform. Treatment with acetyl and benzoyl chlorides 
gave the corresponding 2-acetyl and 2-beiizoyl ammo heuizothiazoles. Diazotisalion 
and coupling with alkaline j3-naphthol resulted in the formation of the correspond¬ 
ing 2-azo -/J-nnphthol benzothiazoles. Oxidation with sodium hypoellorite was 
shown to yield 2 :2'-dibenzocizothiazoles. 


256. Studies on Optical Resolution of 3-(2-Methyl-phenoxy)-Propane-ls2-diol 
(CH..C,H*.O.CH,.CHOH.CH,.OH). 


KUMAR THAKER and (Miss) SARUA PATEI/. V. V. Nagar. 

In the action of drugs, it has been shown that optical isomers possess different 
physiological properties like the case of d-adrenaline which is twelve times as active 
as dextro-variety. 

Mephenesin, 3-(2-Methyl-phenoxy)-Propaue.l :2-diol, (CHj.C.H^.O.CHj.CHOH. 
CHjOH) has been used as a muscular relaxant. It is proposed to see the optical 
isomers of this compound for their muscular relaxant property after resolution. 

This compound is converted into its hydrogen phthalate by reaction with phtlialic 
anhydride and the acid ester is resolved through its quinidine salt. Further work 
on its physiological activity is in progress. 


257. Synthetic atriidies in Diterpenes. 

D. NASIPURI, Calcutta. 

The formation of ttimethyloctahydrophenanthrene derivatives related to some 
naturally occurring diterpenes by the cyclodehydration of easily accessible unsaturated 
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alcoJiols as reported earlier, has now been extended to effect a synthesis of 
1 :2 :3 :4 :9 ;10 :11 :12-octahydro-7-metlioxy-l :1 :12-trimcthylpheuantlireue. Methyl 5- 
oxo-8-w-iiiethoxyphenyloctanoate obtained by hydrolysis of ethyl a-ni-iiiethoxyphen- 
ethj'l-/3-oxo-piinelate followed by esterilication, was treated with excess methyl- 
magnesium iodide and the resultant diol was cyclodehydra ted bj' Polyphosphoric acid 
to afford the expected compound as a viscous oil, b.p. 145-147°/01 «nm. The nn- 
saturated alcohol prepared by the action of S-m-melliox^phenylpropylmagnesium 
bromide on iiieihylheptenone was likewise cyclised to the same comjiound. Recently, 
harltrop and Rogers have isolated the lianh-isonwr of this compound m crystalline 
forms, m.p. 52-55°, from the cjclohchjdration product of cyc/a-liexanol <lerivative. 
Similar results arc also expected in these cyclodchydratioii processes. Kxperiments 
for the isolation of crystalline traiis-isoiner are being coiitmued. 


258. Synthesis of Ethyl 6-Carboethoxy-6-methyl-3-Oxocyclohex-l-enyl-^-propionate. 

S. BIIATTACIIARYA, J. ROY, and 1). MASIPURl, Calcutta. 

It was felt that ethyl 6-carboethoxyJ6-ni('thyl-3-o\oryc/f)hex-l-cTn'l-/3-propionale 
would .serve as a valuable syntlictic inteimeiliate in the steroid ncld, v.ilh its adipic 
acid structure serving as a latent fy'i/opentanoiie rinp. Robinson and Seijo first 
prepared this compound in very poor yield (S'/o) b\ the condensation of 4-dietliyl- 
amiuobutan-2'oue melhiodide with ethyl a-mcthyl-jS-oxoadipate in the presence of 
Sodium niethoxide in pyridine. We found, however, that by employing ethanolic 
potassium ethoxide (slight excess) as condensing agent, the yield was improved to 
the extent of 40-45%. The product obtained ns viscous oil, b.j). I60-165°/0-5 mm. 
gave no ferric reaction. Use of methyl vinyl ketone in place of the Maiinicli-base 
methiodidc with trace of bases as catalysts, gave poorer yield. 'J'he structure of the 
product, however, should be accepted with reserve as there is an alternate possibility 
of cyclisation. Experiments to settle the strclure are in progress. 

259. Studies on the Stereochemistry of Tricarbocyclic Resin Acids. 

U. R. GHATAK and N. K. HASH, Calcutta 

An excellent method has been developed for the synthesis of methyl 1-^-phenyl 
ethyl 2 :6-deniethyl ,^*cyclohexene-2-carboxylate (II, Uovvartli and Barker, J. Chein. 
Soc., 1299, 1939) from 2- iP phenyl). 3-uiefhylA^"Cyt'lohexanone (Stork and Burg- 
stahler, J. Am. Chem. Soc., 73, 3544, 1951). 




J^eciion tv : Chemlsir^ ,145 

The unsaturated ester (II) on cyclisation with polyphosphoric acid and subsc* 
queut hydrolysis yielded three crystalline stereoisonieric acids (I) with melting 
points 232-233° (a); Howarth et al, loc. cit.) 206-207 (b); Parham, Wheeler and 
Dodson, J. Am. Chein. Soc., 77, 1166, 1955) and 167° (c). 

The methyl ester of the acid (a; m.p. 131-32°), on oxidation with chromic acid 
acetic acid yielded a mono kelo ester crystallised in two polymorphic 

forms m.p. 124-25 and m.p. 148-49°, (\ 251 m/*, log e =4 08) D.N.P. m.p. 

219-20°, and the methyl ester (84-85°) of the acid (b) on similar oxidation yields a 
yellow diketo ester (m.p. 129-30°). The diketo ester was converted to a gummy 

enol-acetate (A, 259 m/i, log« =4-039) and which on catalytic hydrogenation 

with Pd/C in acetic acid solution containing perchloric acid yielded a crystalline 
ester (m.p. 131-132°) identical with the ester of the acid (a). 

From the rate of the hydrolysis of the ester (a) and the oxidation studies 
(Wenkert and Jackson, J. Am. Chem. Soc., 80. 211, 1958), the acid (a) was conlirmed 
to be tmnsKlesoxy podocarpic acid, and the acid (b) as c/s-deso.xy podocarpic acid. 

The acid wiih the structure (I) m.p. 146-47° descrilicd by Saha, Ganguly and 
Dutta (Chem. & Ind., 412, 1956) was proved to be ci.f-desisoprop.v 1 dehydroabietic 
acid from the oxidation studies (Wenkert et al, loc. cit.), which yielded a yellow 
diketone. 


260. Synthetic studies in Diterpenoids. 

P. K. KAMCHANDRAN and N. G. KUNDU, Calcutta. 

A simple method lias been developed for the synthesis of ethyl-y-(6-methyl-6- 
carbetho-vy-d-one-/^-cycluhexenyl)-butyrate (I), from which it is expected to build 
up the bicychc ketones (Sondlicimer, 59, 7742, 1957), iniporUint intermediates for 
the synthesis of di- and tri-lerjienoids. 

2-Methyl-2-carbethox}' cjclohexauone was condensed with ethyl--y-bromo croto- 
nale (Bachman ct al, J. Org. Chem., 13, 317, 1948) in presence of zinc, and the 
resulting ester reduced catal>tically. The saturated hydroxy ester (b.p. 165-67°/0.6 
mm.) was dehydrated and tlie product on oxidation with sodium diohromate and 

acetic acid yielded the product (I), (b.p. 158-162°/0-2 mm.; A 237 m, log s 

jllS A 

3-97) in a good yield. 


261. The Constitution, Stereochemistry and Stereospecific Synthesis of Aegeline, 
a natural alkaloidal amide of Aegle meurmelos Correa. 

A. CHATTFRJKE. S. BOSE and S. K. SRIMANY, Calcutta. 

Aegeline, the neutral compound isolated from the leaves of Aegle matmelos 
Correa, has the molecular frmula, C„H,,OjN. Upon alkali fusion, aegeline decom¬ 
poses to produce benzoic, anisic, and p-hydroxy benzoic acids the latter arising 
from anisic acid by demethylation. On treatment with periodic acid the compound 
gives rise to benzaldehyde and anisaldehyde. Benzaldehyde is also obtained when 
aegeline is subjected to the process of ozonolysis. Upon hydrolysis with concen- 
trated hydrochloric acid, aegeline undergoes hydramine fission to furnish anishl- 
dehyde, cinnamic acid and a volatile base identified through its picrate as methyl- 
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amine. All these degradation products can be explained if aegeline is assigned the 
structure (I). 



The above structure is also confirmed by synthesis. The geometrical stereochemistry 
of aegeline has also been studied. The U.V. .spectrum of the compound as well as 
its T.R. spectrum, particularly in the =0 = 0- stretching region and the “trans 
band region” at 990-965 cm-' establish the trans configuration of aegeline. 


262. Synthesis of 2-arylamino-5-thiBizo]yI methyl Ketone—^Action of Monoaryl- 
thioureas on acetyl-acetone. 

G. N. MAHAPATRA, Cuttack. 

In the present paper, action of acetyl acetone on various nionoaryl-thionreas such 
as pheny, o-toly, o- and 2-chlorophenyl, p-carboxy phenyl and a-n.iphthyl thioureas 
has been studied in presence of iodine. In all these cases, 2-arylamiiio-S-lhiazolyl 
methyl ketones are formed. The presence of the acetyl group at the Carlxm atom 
5 of the thiazole nucleus has been ascertained by various evidences. 


263. Mercuration of 2-Phenylimino-3-Phenyl-4-thiazoli(lone. 

G. N. MAHAPATRA, Cuttack. 

In the present paper, 2-phenylimino 3-Phenyl-4 thiazolidone has been inercurated 
with help of mercuric acetate and the position of the acetoxy-raercuric group in the 
molecule has been ascertained. It has been found that under the ordinary condi¬ 
tions, only one acetoxy mercuri group enters the molecule and attaches to the 
phenyl nucleus in the para-position, attached to the imino group at C, position. 


264. Brominatioa of 2-amino-thtazoles with help of N-Bromosuecinimide. 

G. N. MAHAPATRA, Cuttack. 

Seventeen 2-aniino-4-aryl-thiazoles synthesized earlier (Mahapatra, J. Ind. Chem. 
Soc. 33, 527, 1957) have been brominated by N-Bromo-succinimide in carbon tetra¬ 
chloride medium under ordinary conditions. 'Fhe advantage of the use of N-bromo* 
sqccinimide over direct bromination has also been discussed. 
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265. Studies on Jaborandi Alkaloids : Part 111. A New Synthetical I^utn for 
the Preparation of miosinidine. 

J. K. MRHROTRA and A. N. DBY, Kanpur. 

In a previous communication (Dey and Tewari, Proc. Ind. Sci. Congr., 1943) a 
direct metliod for the synthesis of some of the Jaborandi alkaloids liad been re¬ 
ported. However the method gave unsatisfactory yield of the final product in most 
cases as it involved a number of steps. In this paper a second method has been 
described which is free from such limitations and has furnished pilosinidine in 
satisfactory yield. For the puri)ose of Ethyl y-Phthalimidp acetoacetate has been 
condensed with l-ethoxy-3-syane propene-2 to give a condensation product which 
for the present purpose was not isolated but hydrolysed t(» give easily amine methyl 
homopilosinyl ketone in an yield of 60% of the theory. 'J'he latter on condensa¬ 
tion with potassium thiocyanate gave 60% yield of 2-thiol-pilosinidine (inactive). 
The latter on oxidation with hydrogen peroxide gave pilosinidine in good yield 
(in this connection see al.so N. A. Preobrazenskii et al, C.A., 47, 4345 (1953); ibid, 
43, 2625 (1949)). 

266. Iminazole Series. Part I.—The use of Phthalimido Acetoacetie esters for 
the Preparation of iminazoles. 

S. N. DIXIT, J. K. MFJIROTRA, S. D. VERMA and A. N. DEY, Kanpur. 

Amine ketones required for the preparation of iminazoles are obtained by 
metho<ls involving a number of steps or using difficultly available chemicals or 
involving the use of comparatively hazardous chemicals, e.g., diazomethane, which, 
in effect, put limitations to large scale operation. In this paper comparatively 
an easier method of preparing the same has been described which is free from 
these defects. For the purpose ethyl y-phthalimidoacetoacetate already prepared 
by Gabriel (Ber., 1244, 42 (1909); ibid, 1706, 46 (1913) has been used. However the 
yield of the ester by the publi.shed metbod is very poor and it had to be improved 
considerably (72% of theory) by using magnesium in place of sodium for the con¬ 
densation of phthalimido acetyl chloride and diethyl malonate. Similar condensa¬ 
tions of phllialimido acetyl chloride with other mono substituted malonic esters have 
furnished the corresponding phthalimido acctoacetic esters. The acid hydrolysis of 
these esters furnished the corresponding amino ketones whose condensation with 
potassium thiocyanate yielded the thiol iminazoles, oxidation of which gave the 
iminazoles concerned. In this way the 3(or) methyl, ethyl, n-propyl, benzyl and 
hydroxy ethyl iminazoles have been prepared sliow'ing that the method is a general 
one for the preparation of such compounds. 


267. Synthetic Studies in Resin Acid. 

M. SHARMA and P. C. DUTTA, Calcutta. 

A method has been developed in this laboratory for the introduction of gem- 
methyl carboxylic acid residue in the place of the carbonyl group in the tricyclic 
compound (I) [Saha, Ganguli and Dutta, Chem. &• Ind., 412, 1956]. 

The method has been successfully utilised for the synthesis of methyl dehydro- 
abietate. The ketone (I, R CjH,, O) on condensation with ethyl cyano-acetate 

yCN 

yielded a gummy product, I, R=C,H„ R, = =C/ ) b.p. 205-210®/-4 mm. The 

\CO,C,H, 

cyano-componnd obtained through the conjugated addition ct hydrocyanic acid to 
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/CN 

(I, Ri = =C< ) yielded the dicyano compound b.p. 205-215°/-4 mm. 

\coah. 

which on hydrolysis with acetic acid, sulphuric acid and water yielded a crystalline 
dibasic acid ni.p. 202°). The diabasic acid is converted to the corresponding dimethyl 
ester {b.p. 175-180°/-4 mm.) with diazomethane which on partial hydrolysis with 



6 


inethanolic caustic potash solution yielded half-ester (m.p. 159-160°). This half- 
ester was converted to silver salt and subjected to Hunsdiecker dcgr.adatitjii. It 
yielded a brouio-ester which on reduction with zinc-dust and acetic acid yielded an 
oily product which is being characterised as it is expected to be ineth3d dehydro- 
abietale. 


268. Synthetic Studies in 4-niethylisoquinoIines. 

N. N. vSAHA, G. BANDYOPADHYAY and P. K. DUTPA, Calcutta. 

The synthesis of 1 '.4 :f-triinethyl-3 :4-dihydroisoquinoline (I) and its picrate 
m.p. 179° was reported tSaha, Dutta and Mukherji, Science & Culture, 18, 152, 1952). 

In order to elucidate the structure of fl) and also to study the orientation in 
the Fridel-Crafts reaction involved in the above synthesis, the condensation pro¬ 
duct was oxidised with alkaline potassium permanganate to give a mixture of 
phthalic acids of which the orthoisonier was identified only through phtlialein test 
but could not be isolated in any significant amount. Iso and Terephthalic acids 
could how’ever, be isolated through their Barium .salts (Smith, J. Ainer. Chem. 
Soc., 43, 1920, 1921) and identified through their dimethyl esters (Found : Diinethyl- 
i.sophthalate, m.p. 64-65°, lit., m.p. C7-68 (64-65°); Dimethyl terephthalate, m.p. 
141-142°, lit., m.p. 141-142°) showing the presence of significant amounts of meta 
and para isomers in the Friedel-Crafts condensation product. 

Further more to elucidate the structure of (I) /?-(p-tolyl) propylamine was 
acetylated to give N-Acetyl-/8^-f4-methylpheriyl methyl) ethylamine a colourless 
liquid b.p. 150-152°/3-4 mm. This on cyclodehydration furnished* I ;4 ;7-triniethyl- 
3:4-dihydroisoquinoline a pale, yellow liquid b.p. 102-165°/2-3 mm. identified 
through picrate, m.p. 298-209P different from that of (I) which definitely estab¬ 
lishes that (I) is not 1 :4 :7 as expected but must be either 1 :415 or 1 :4 :6 or I :4 
trimethyl-3 :4-dihydroi3oqninoline. 
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269. Synthetic approach towards Triterpenoid fattemiediates. 

S. A. NARANG, Jadavpur. 

The syntliesis of the lactone of 5 :9»diiiiethyl-10-hydfoxy-6-carboxy-decalia-l*oae (I) 
and 5 :9-dimetliyl-10-hydroxy‘6-carbmethoxy-decalin-l-one (II) is being described find 
these are expected to be important intermediates for the total synthesis of triter-' 
penoids. Haegemann’s ester was condensed with ethyl 7 -bromobutyrate to 3-raethyl- 
4-carbethoxy-2-(y-carethoxypropyl)-A* cyclohexenone (b.p. 180-185°/SO mm.). Go 
catalytic hydrogenation, it leads to 3-methyl-4-carbethoxy-2-(v-carethoxypropyl)-cyclo' 
hexanone, D.N.P.H., m.p. 122-123°). On Grignard reaction with magnesium methyl 
iodide, dehydration and hydrolysis, it afforded 1 : 3 -diinethyl- 4 -carcthoxy- 2 -( 7 -carboxy- 
propyl)-cyclohexene. This, on ring-closure with Zinc cliloride, acetic anhydride and 
acetic acid gave a compound wliich on infra-red studies showed the well defined 
bands for saturated y-lactone (5-65 /<), six-niembered ketone (5 82 /*) and ester 
( 5-8 n). The lactone of 5 :9-dimethyl-10-hydroxy-6-carboxy-decalin-l-one was separated 
by treating the ring closure product with ethanlic potassium hydroxide and heating 
the acidic material with hydrochloric acid. The neutral portion (b.p. 145°/0-5 mm.) 
was separated which was found to be a lactone. The remaining acidic portion 
was esterified with diaromethane to (II) (b.p. 150-152°/0-5 mm.). 


270. Synthesis of l;4-Dimethyl-/^’:’-bicyclo{5;3:0)-deccn-2-ono. 

J. R. MAHAJAN and A. K. MANDAIv, Calcutta. 

1 :4-Dimethyl-,:^ 1:9-bicyclo (5 :3 ;0)-dccen-2-one, a potential synthetic precursor 
for some important members of the guaianolides group (azulenogenic lactones), has 
been synthesised by the following .scheme in a satisfactory overall yield. 

The condensation product from ethyl-e-bromocaproate and ethyd methylmalonate 
was hydrolysed and subsequently esterified to afford cthyl-a-inethyl subcrate. On 
ring closure under high dilution technique, it ga\e 2 -methyl- 7 -carethoxy-cyclohepta- 
noiie. Condensation with ethyl-a-bromopropionatc and subsequent hydrolysis of the 
condensation product with methaiiolic baryta yielded the corresponding acid, which 
was smoothly converted in satisfactory yield to 1 :4-dimctIiyl-^‘:'’-bicyclo(5 :3 :0)- 
decen- 2 -one, by the action of melhylmagnesiuni iodide on the corresponding enol 
alctoue and subsequent ring closure. 2 : 4 -dinitrophenylbydrazone, m.p. 175-17§°; 
S^micarbazone, m.p. 166°). 


271. Synthesis of 5-HydiroxyoxindoIo. 

S. GHOSAD and A. CHATTRRJKE, Calcutta. 

Stoll 6 (Ber., 47, 2120 (1914)) first observed that a-haloacetanilide upon heating 
with anhydrous aluminium chloride cyclised resulting in oxmdole with elimination 
of hydrogen halide. This method has been extended by the present authors in 
the synthesis of various oxindole derivatives. Followdiig the procedure of Stolid 
5 -methoxyoxindole has been attempted to prepare by cychsing p-methoxy-a-chloro- 
acetanilide with anhydrous aluniinium<hIoride. The synthesis of 5-methoxyoxindole 
was undertaken with a view to preparing several indole derivatives. The reaction 
proceeded smoothly, but, instead of S-raetho\yoxindoIe, the corre.sponding 5-hydroxy 
derivative was obtained. This demethylalion was due to anhydrous ainminium* 
chloride which is a well known reagent for demetliylaling phenolic ethers. But 
Oiovannini and Portma^n reported in 1948 (Helv. Chim. Acta, 3J, 1381 (1948», that 
p-methoxy-a-chloroacetanilide upon ring closure with anhydrous aluminium-chloride 
gave Srotetltoxyoxindole. present ewthors believe thet the compound 
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by Geiovannini and Portmann from cyclisation prodncts is S-hydroxyoxindoIe but 
not its methyl ether. 


272. Stereospecific reduction of Yohimbone with Sodiumborohydride. 

S. GHOSAI/ and A. CHATTKRJEK, Calcutta. 

The reduction by sodium borohydride of ketones which can yield diastereomeric 
alcohols has been the subject of numerous investigations. It is felt desirable to 
see whether such isomers are formed during the reduction of yohiml)one with 
sod i u m borohy d ride. 

B. Witkop (Ann., SS4, 110 (1943), studied the Meerwein-Pondorff reduction of 
yohimbone and isolated from the reduction products two epimeric alcohols, viz., 
yohimbol, m.p. 243°) and epi-yohimlx)l (m.p. 258°) by fractional cryslalfisatiou 
M. Janot et al have repeated this experiment and separated the isomers by chroma¬ 
tographic resolution over alumina. Yohiralxil shows absorption in its T.R. spectrum 
at 1000 cm-', characteristic for axial orientation of the hydroxyl group, and epi- 
yohimlxil shows absorption peak at 1040 cm-', showing that the hydroxyl group in 
this compound is equatorial. The jjresent authors have reduced yohimbone with 
sodium borohydride and a single compound, m.p. 248-49° (uncorrected) has been 
obtained in almost quantitative yield. It is chromatographically homogeneous and 
the infra-red spectrum of the compound is found to be identical with that of 
epi-yohimbol, showing thereby that yohimbone upon treatment with sodium 
borohydride undergoes stereospecific reduction giving rise to only one epimer 
where the hydroxyl group is equatorial. 


273. Terpenoids of Leuconotis EugenifoHa DC. 

A. CHATTKRJKE, B. DAS and S. K. ROY, Calcutta. 

Chemical examination of the leaves of Leuconotis cugenifoUa DC. (Fam. 
Apocyanaceac) revealed the presence of several triterpenic constituents from which 
lupeol acetate (yield, 0-00017%) and a sapogenol (yield, 0 0017%), m.p, 214-15°, 

-f-53-9° have been isolated in pure and homogeneous slate. Elementary 
analysis of this sapogenin, its acetate and benzoate suggests the molecular formula 
of the substance as CjoHjoG. From a study of its molecular formula, optical 
rotation and melting points of the sapogenol and its acetyl and benzoyl derivatives, 
the compound appears to be a new compound and has been designated as Leuconol. 
With tetranitroinethane it produces a yellow colouration indicating the precence of an 
isolated double bond which is found to be reluctant to catalytic hydrogenation. 


274. Correlation between Chemical Constitution and Reserpine-Uke Activity. 

Part II. Synthesis of Rescinnamine Analogue of Rauwolscine. 

S. K. TALAPATRA and A. CHATTERJEE, Calcutta. 

In continuation of our studies on the correlation of chemical constitution with 
reserpine-like activity the rescinnamine analogue (1) of rauwolscine (II) has been 
63 mthesised. 3,4,5-Trimethoxycinnamic acid required for the'^ purpose has J^eh- 
prepared in good yield as follows: 

3,4,S-Trimethoxybenzanilide was converted to 3,4,5-trimethoxybensal3ehyde bjr ' 
the method of Sonn and Muller [Ber., SZ, 1927 (1919)} in a satisfactory yield 
(nearly 60%), The latter on Doebnor «oad«J8otio» wUb mslonip add. yielded 
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3,4,S'trijiiethoxyciiuianiic acid (80% yield) which was converted to its icid 
by thionylchloride. '' 

^5 

f. H L'tits H 



Rauwubciiic (II) upon coiuleiisation with 3,4,5-lrjmetlioxycinnamoj’l chloride in 
pyridine yielded a ^iiinmy ma^s, the neutral fraction of which on chromatographic 
resolution gave the desired rescinnainiue analogue of rauwolscine which crystallises 
from methanol in fine colourless needles, in.p. 252° (dec.). The introduction of 
the ti imethoxycinnamoy 1 moiety in rauwolscine molecule decreases the basicity of 
the latter. 

Pharmacological study of 3,4,5'trimetlioxyciunanioyl rauwohscine (I) shows tliat 
it possesses strong hypotensive properties comparable to that of the alkaloid 
rescinnainine (III), but unlike the latter the former has no sedative action. 
Previously the same behaviour has been shown by reserpine analogue (IV) of 
rauwolscine [Chatterjee and Talapatra, J. Sci. Iiidustr. Res., 14C, 237 (1955)]. 
From a comparison of the structures of reserpine (V), deserpidine (VI), rescinnamine 
(III), raunescine (VTI) and pseudorcserpine (VIII) which have got both hypoten¬ 
sive and strong .sedative actions with those of isoraunescine (IX), methyl reserpate 
(X) and its different synthetic esters at C,„ and also tlie analogous synthetic com¬ 
pounds (I) and (IV) which have been found to possess hypotensive but no tran- 
quilising property, it is concluded that only trimethylgalloylation or 3,4,5-trimethoxy- 
cinnamoylation at C„ can initiate the reserpiue-like activity (sedative action) in 
the molecule. 


275. Studies on the Alkaloids of Rauwollia Sumatrana (Miq.) Jack. 

A, CHATl'ERJEE, N. ADITYA CHAUDHURY and S. GHOSH MAJUMDAR, 

Calcutta. 

The crude alkaloid mixture isolated from the ethanol extract 6f the roots 
Jtauwalfi4^, Jdiq. Jack.,was separated uito three fractions: fraction'A - 
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(very weakly basic), fraction B (weakly basic) and fraction C (strongly basic). 
Paper chromatography of fraction “A” using n-butanol : formic acid: water 
(10:2 :3) system indicated the presence of ajmaline (Rf, 0*70), rauwolscine (Rf> 
0-75) and yohimbine (Rf, 0-61). Paper chromatography of fraction “B" using 
ii-butanol saturated with N/10 hydrochloric acid system indicated the presence of 
aricine (Rf, 0-83) and S-yohimbine (Rf, 0-87). Fraction “C” showed the presence 
of serpentine (Rf. 0-72) and an unidentified alkaloid (Rf. 0-68) using n-butanol : 
formic acid: water (10:2:3). The alkaloids were located on the over-dried 
papers (90°, 1 hour) by their fluorescence and also by spraying with Dragendorff’s 
reagent. 

Further work on the isolation and characterisation of these compounds is in 
progress. 


276. Bodying of Linseed oil. 

A. N. SAHA, Calcutta. 

Linseed oil has been bodied by passing the oil through a molten eutectic salt 
mixture consisting of 53% KNO„ 7% NaNO,, 40% NaNOj. The oxidised and 
polymerised portion insoluble in acetone can be separated by centrifugation. Salt 
nii.xture under the conditions of e.vperimcnt loses certain amount of its oxygen. 


277. On the Constitution of the Anthoxanthine Glycosides of Parsley (Apium 
petroselinum) and the synthesis of Apigenin. 

M. O. FAROOQ, I. P. VARSHNRY, W. RAHMAN and JrUHD S. Y. KHAN, 

Aligaih. 

The seeds of Parsley (Apium petroselinum) have been found to contain two 
glycosides, apiin fApigenin-7-apiosyl-glucoside) and a glycoside of Diosmetin 
(Diosmetin-7-apios5d-glucoside) in an approximate ratio of 1:1. The third com¬ 
ponent has been found to be present in traces only. Apigenin obtained in the 
above work was identified by comparison with an authentic sample prepared by a 
new route starting with 4,6-diniethoxyphloracetophenon and anisaldehyde in 
alkaline medium, followed by Selenium dioxide oxidation and demethylation. 


278. Deviations of Merocyanines derived from Benzothiazole and substituted 
Rhodanines. 

M. K, ROUT, B. K. PATNAIK and P. K. MISRA, Cuttack. 

In the present investigation, a series of vinylogous merocyanines (n=o, 1, 2, 3) 
derived from substituted rhodanines and benzothiazole have been described. Their 
absorption maxima have been measured and their deviations calculated after 
taking into consideration the absorption maxima data for the corresponding 
symmetrical cyanines and oxonols. The effect of increasing the chain length (by 
addition of vinyl group) on the deviation in the above merocyanines has also been 
determined. 

279. Study of the reaction of Aromatic Aldehydes writh S-Methyl-d-Hiiazolidottcs. 

A. S. MITTRA and M. K. ROUT, Cuttack. 

Several S-methyl-2-ar>limino-4-thiazolidones have been prepared by reaction of 
«-rhloropropionic acid with monosubstitnfrd thioureas by the method of Rout et 

V 
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(J. Am. Chemical Soc., 1955, 77, 2427). These liave been condense^ *itii inrtisxiftHi) 
aldehydes and the nature of the products mvestigated by study Of ultMt-vioJilS: 
spectra and brouiination experiments. The possibility of formation of beneylidettO 
type of compounds similar to those formed with unsubstituted thiazohdones con¬ 
taining reactive methylene group has been ruled out. The results of ultra-violof 
measurements and brominatiou experiments establish that aldol-type of compounds 
are pioduced by the reaction between aromatic aldehydes and S-inethyl-thiazohdones. 


280. Unsymmetrical Methin Cyanines derived from 4>Methyl-3-aryll,2 Dihydro- 
thiazole-2-thione. 

PRANADANDHU TRIPATHY and M. K. ROUT, Cuttack. 

In the present investigation, some unsymmetrical methin cyanines derived 
from 4-methyl-3-ary 1-1,2 dihydro thiazole-2-thione as the fixed component and four 
other basic nuclei (2-methyl benzo.xazole, lepidine, 2-raethyl 4-phenyl thiazole, 

2-methyl benzimidazole) as the variable second comiwiient have been prepared and 
their absorption maxima measured. These studies were carried out with a view 
to determining the relative basicity of the variable basic nuclei employed. 


281. Synthesis of Biguanides as potential Hypoglycemic Agents. Part I. 

U. P. BASU and T. N. GHOSH, Calcutta. 

Slotta and Tschesche (Ber. dtsch Chem. Ges., 1929, 62B, 1398) in the year 
1929 reported on the oral hypoglycemic action of some alkyl derivatives of 
biguanides. In recent years, consequent on tlie discovery of arylsulphonylureas 
as hypoglycemic agents, interest has been revived m the symthesis and evaluation 
of a number of mono- and disubstituted alkyl derivatives of biguanides. With 
this object in view the synthesis of substituted biguanides has been undertaken 
by the present authors. When />-toluene sulphonate of 2-phenylethylainine is 
reacted with dicyandiamide at an elevated temperature, the /)-toluene sulphonate 
of N®-phenylethylbiguanide is obtained. Attempts to isolate the base from this 
salt, under various conditions tried, have so far failed. However, when 2-phenyl- 
ethylamine hydrochloride is healed with dicyandiamide at an elevated tempera¬ 
ture, N'*-phenylethylbignanide hydrochloride is obtained. This method has been 
applied for the synthesis of the hydrochlorides of some substituted biguanides, the 
substituents lieing Cn,Ph, CH 3 -C,H 4 -SOa-NH„ etc. 


282. Search for new Antispasmodics. Part VIII. 

T. N. GHOSH and A. RAYCHAUDHURY, Calcutta. 

3-Phenyl-3-benzyHdene-propan-2-one (I) (Goldschmidt and Krezmar, Monatsh, 
1897, 18, 437; 1898, 19, 406; 1901, 22, 657), wlien subjected to Maimich reaction 
with formaldehyde and piperidine hydrocJiloride, has furnished the hydrochloride of 

4-phenyt-4-benzylidene-l-piperidino-butan-3-one (II). Hydrogenation of (ll) over 
Pd-C has yielded 4-phenyl-4-benzyl-l-piperidino-butan-3-oiie (HI). (Ill) on reduction 
with aluminium Isopropoxide has furnished 4-phenyl-4-benzyl-l-piperidino-butan-3-ol 

(IV) . (I) has been hydrogenated over Pd-C to form 3-phenyl-3-benzyl-propan"2-one 

(V) . (V) undergoes Mannich reaction with formaldehyde and piperidine to give a, 
base assigned the structure, 3-phenyl-3-henzyl-3-piperidino-mcthyl-propan-2'on€ (VI) „ 
The structure (VI) has been confirmed by the positive colour reaction as developU^'^ 
by Adachi (/. Cftcw. Soc. Japant Pure Chem. Sect., 1950, 71, 566) for methyl k^tonu^ 
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and also by the observation that (VI) is not identical with the isomer (III), obtained 
by an Hne<iuivocal method. 


283. Unsymmetrical Methin Cyanines derived from QubsoUae and Pyridine. 

BHASKKR DAS and M. K, ROUT, Cuttack. 

In the present investigation, two series of unsyininetrical methin cyanines 
formed by reaction of one of the following—2-niethyl bcnzothiazole, 2-methyl-4-p- 
bromophenyl thiazole, 2-methyl-4-phenyl thiazole and 2*methyl benzimidazole with 
(i) quinoline ethiodide, (ii) 2-iodo pyridine ethiodide have been described. Their 
absorption maxima have been measured, with the object of evaluating the relative 
order of basicity of the variable basic nuclei used. 


284. Constitution of Aspidospermine. 

M. K. ROUT, Cuttack. 

A more absolute method, i.e. pyrolytic decomposition of the labelled methiodide 
formed by combination of the alkaloid with C-14 tagged methyl iodide was used for 
the detection of the controversial function, N-Methyl group. Retirement of the 
N-Melhyl hypothesis led to re-examination of all possible structures for aspido- 
sperminc. Evidences rejecting eserine-Iike structure and structures involving N j, 
connected to beta-indolinic position have been adduced. Results of Emde and Von 
Braun degradations and the nuclear magnetic resonance spectra of the degradation 
products have been discussed and a partial structure of aspidospermine has been 
proposed. 


285. Mercurated Dyes : Mercury Derivatives of some Azoic Dyes. 

J. K. SAXENA, V. S. vSEVADE and A. N. DEY, Kanpur. 

In connection with the study of fungicidal and germicidal properties of mer- 
curated dyes the mercurated derivatives of the following azoic dyes have been 
prepared through the stages indicated below. 

The mercurated derivatives of the bases, KB base, TR base and Scarlet Red 
base have been diazotised and coupled with Naphthol AS, Naphthol ASBS, Naphthol 
ASBO and Naphthol A.SG to furnish the corresponding mercurated azoic dyes. The' 
dyeing property and the anti-microbiological property of these dyes are under study. 


286. Certain Carboxy Derivatives of some Anils of 4,4'«Diamino Diphenyl Sul* 
phone. 

R. K. Gm>TA, J. K. MEHROTRA, H. h. ROHATGI and A. N, DEY, 

Kanpur. 

Howard (Biochem. J., 1938, pp. 1101) has shown the effectiveness of some anils 
of 4,4'-diamino-diphenyl sulphone for streptococcal and othef' infections of miwt;. . 
It w'as considered that a soluble form of these and similar compounds would wtaduf 
thfem in a form for wider scope for applications and as auch they may have 
chance to show useful physiological activity. With this end in view the anils wete 
obtained by cond6n.sing 4,4"-diaminO diphenyl sultdioae with benzaldehyde, p^hydfoxy' 
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bMizaldehyde, p-methoxy benzaldehyde, p-hydr<Mcy benzaldeliyde and' ©iydjroai# 
benzaldebyde and the products formed were condensed in tarn witilr succinic anhychidn 
and phthalic anhydride. And thus the following products have been obtained i ^ 

4-benzyltdene amine 4-amino diphenyl julphone, 4-benzyhdene-amiao4'j8-carboxy 
propiononiide phenyl <.iilphone, 4-ben-'vlidene-ajnino-4-succinimide-<liphenyl snlphone^ 
4>benzylidene-araino-4'-0-carboxy benzainide diphen>l sulphone, 4-benzyHdene amino* 
4'-phthalimido diphenyl sulphone, 4-p-hydroxy hen/ylidene .'>mino-4'-amino diphenyl 
sulphone, 4-p-hydroxy benzylidene amino-4'-)3-carboxy pmpionamide diphenyl sul¬ 
phone, 4-p-hydroxy benzylidene /3-amiao-4'-succinimido diphenyl sulphone 4-p- 
hydroxy benzylidene amino-4-o-carboxy-benzamido diphenyl sulphone, 4-p-hydroxy 
benzylidene-amino-4'-phthaUmide dipheml sulphone, 4-p-methoxy benzylidene amino- 
4'-0-carboxy ben/.'^msdo diphenyl sulphone, 4-p-inethoxy-beu7yhdene-amino-4'- 
phthalimido diplienyl sulphone, 4-ortho-hydroxy ben/yluiene-amiiio-4'-amino diphenyl 
sulphone. 


287. Response of different Phenolic Compounds towards Sakaguchi reaction for 
Arginine. 

KvSHrROD R. RHATTACIIARYA and JYOTIRINDRA DATTA, Calcutta. 

In the present investigation, carried out to test the specificity of Sakaguchi 
reaction towards the phenolic component, phenol and various substituted phenols 
as well as derivatives of a-naphlhol, /?-naphthol and oxine were subjected to exten¬ 
sive trial for co’our production w'ith arginine in presence of potassium hypobrimite. 
It was noted that the naphthols, oxine and a few of their derivatives were not 
uninne in their response to this test, phenol and several substituted phenols being 
equally able to give this reaction ; the aromatic hydroxy compounds with a benzene 
ring usually gave a yellow colour, whereas compounds with a naphthalene or a 
quinoline ring gave a red to orange colour. It was also observed that the com¬ 
pounds, in which the position para to the hydroxyl W'as occupied hy alkyl, aryl, 
sulphonic, carbonyl, amino or substituted amino groups were unable to produce 
colour by the above reaction. However, when the para position was occupied by an 
halogen atom, the reaction sometimes took place depending on the other substi¬ 
tuents in the ring. Su1>stitution in positions other than the para to the hydroxyl 
group usually intensified the colour. The findings are in general agreement to our 
suggested structure for the final coloured compound reported earlier. Among the 
compounds tested, thymol and enteroquinol, besides oxine, gave sufficiently intense 
colour to be of possible use as substitutes for a-naphthol in the usual Sakaguchi 
method for estimating arginine; the naphthol, because of some undesirable side 
reactions, has some limitations in this respect. 


288. Chemical examination of the (torn bark of Setbania Grandiflora. 

RAM DAS TEWARI and S. S. KH.\NNA, Allahabad. 

From the alcoholic extract of the bark of Sesbania Grandiflora, an aromathi 
brown coloured compound melting point 210®C and liaving the molecular fiarmuta 
C,,H„0, has been isolated. The compound adds on 4 atoms of bromine In gladal 
a^ic acid solution, forming Ci,Hj, 0 ,Br 4 and the debromination of the compound ■ 
gives C„HMO,Br, by Zeisel method the presence of two mettioxy groups have been' 
established. On oxidation it gives three different acids. The structure of thes^ 
oxidation products and of the parent compound are uitder investigjstibn, • /J. 

' ' . . -vv 
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289. Examination of the Starch from th« Kernel of Water Chestnut {Trapa 
bispinosa Roxbg.). 

V. L. N. MURTY, D. CHOUDHURY and P. BAGCHI, Jadavpur, 

Tlie Kernel of water chestnut is found to consist of starch. The polysaccharide 
was isolated by macerating the Kernel in the presence of ethanol. The crude 
material was worked up according to the procedures of Cowie and Greenwood and 
of Aspinall, Hirst and McArthur. The product obtained by the former procedure 
was found to have the follow ing characteristics : 

l«3 O = + J23°-4 (C, 0-77% in N NaOH); Moisture 7-668%; Ash 0-072% and 
Nitrogen nil. Its X-ray jibotograph confirmed to a pattern of the A-type. The 
iodine binding capacity of the product revealed the presence of amylose content 
around 10%. The product was separated into amylose and amylopectin fractions 
using thymol as the precipitant for the amylose. 

Its hydrolysis product w-ith 2N sulphuric acid for 24 hours revealed the presence 
of glucose only by paper partition chromatography. The aqueous ethanol exiract 
of starch before hydrolysis gave a spot on the chromatogram corresponding to 
galactose. 


290. Synthetic Routes to Isoprenoid Compounds. Part II. 

MOHINDRA S. CHADHA, Bombay. 

As a part of the programme on the synthesis of isoprenoid compounds for 
testing as precursors of polyisoprenoid componds in plants, the synthesis of 2-methyl- 
bntane-l,2,3,4-tetrol was carried out, 

2-Methylbutane-l, 2, 3, 4-tetrol was synthesised by three different routes. For 
the first route, frans-l, 4-dibromo-2-methyl-2.butene was the starting material, which 
on hydroxylation, using performic acid gave, l,4-dibromo-2-methylbutane-2, 3-diol. 
The bromohydrin on treatment with anhydrous potassium Jiydroxide g;ive 2-methy]- 
butane-1, 2, 3, 4-b/s-epo.\ide, the latter on ring opening resulted in the tetrol. For 
the second route, melhil-2-buiem>-l,4-diol was brominated to give 2,3- 

dibromo-2-methylbutanc-l,4-d'ol the latter on treatment with potassium hydroxide 
gave the h/s-epoxide, which in turn gave the tetrol on ring opening. Bastly, trans- 
2-methyl-2-butene-I, 4-dioI diacetate was treated with performic acid to give the 
intermediate saturated ester, which on ester interchange resulted in erythro-2-mcihyl- 
butane-1,2,3,4-tetrol in excellent yield. The last procedure g.ave the be.st resjults. 

2-Methylbutane-l, 2, 3, 4-tetroI was found to be an efficient nutrient and a good 
source of latex in growing seedlings of the latex producing plant, Cryptostegia 
grandiflora. 


291. Synthetic Routes of Isoprenoid Compounds. Part I. 

MOHINDRA vS. CHADHA, Bombay. 

Several isoprenoid triols were synthesised for plant growth experiments as 
possible precursors of polyisoprenoid compounds. The four isomeric methylbutdne 
triols which were synthesised were : 2-methylbutane-l, 2, 4-triol, 3-methylbutane-l, 
2, 3-trioI, 2-methylbutaiie-l, 2, 3-triol and 3-methylbutane-!, 2, 4-tf1ol. 

• Biology Division,' Atomic Rnergy Establishment Trombay, Indian Cancer ‘ 
Research Centre, Pare!, Bombay 12. . . 

-l-Work carried at the Baker Laboratory, Cornell University, Department’ ^ 
Chemistry, Ithaca, N.Y., U.S.A. 
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2-Methylbutane-l, 2, 4-triol was prepared by the reaction of 3-nietbyl-3<4batea-l- 
ol or its acetate with perforniic or peracetic acid, followed by ester interchange of 
the intermediate hydroxy esters. Ester interchange was found to be more efficient 
than the saponification of the intermediate esters. 3-Methylbutane-l, 2, 3-triol was 
prepared similarly from 2-methyl-3-bnten-2-ol or 3-methyl-2-buten-l-ol acetate, using 
performic acid, likewise, 2-methylbutaiie-l, 2, 3-triol and 3-methylbulane-l, 2, 4- 
triol were obtained from 2-methyl-2-buten-l-ol and 2-methyl-3-bulen-l-ol, respectively. 

The plant growth tests were made with all the above triols using Oyptostegia 
grandlflora seedlings grown in an artifical medium in the absence of light. All the 
compounds were well tolerated by the seedlings and 2-methylbutaiie-I, 2, 4-triol 
appeared to be particularly effective as an organic nutrient and as a source of latex. 


292. Studies on Macraittonine, and Alkaloid of Alstonia macrophylla Wald. 

vS. K. TAIvATATRA and N. ADITYA CHAUDHURY, Calcutta. 

The present authors have isolated from Alstonia macrophylla Wall occurring in 
Indian Apocynaceous plants, an alkaloid niacralstonine, C,jr.,,OjN„ in a yield of 
0.06 per cent and have studied some of its properties. 

Occurrence of this alkaloid in the same Alstonia species was first observed by 
Sharp (J. Chem. Soc., 1227 (1934)]. Macralslonine crystallises from alcohol in fine 
colourless needles, m.p. 275-76° (dec.) without any solvent of crystallisation. It is 
highly soluable in chloroform and pyridine, sparingly so in acetone and alcohol 
and almost insoluble in other organic solvents. Macralstonine produces an immediate 
navy bine colour with Frohde’s reagent, a rcddi.sh-violet colour with Ilopkin-Cole 
reagent and a wine-red colour with ceric sulphate and cone. The first two 

colour reactions suggest it to be an indole alkaloid. 

Macralstonine is free from metliylenedioxy group and contains one methoxyl 
and at least two C-methyl functions. N-inetliyl data suggests the pi'csence of three 
or four such groupings. The base is optically active, dextro-rotatory in chloroform, 

[“] =-(-25.8° and laevorotalory in pyridine, [a] =-22.5°, The base forms 

a number of salts, vi?., pale-yellow amorphous hydroiodide, m.p. 262-64° (dec.), 
colourless perchlorate, m.p. above 300° (dec.), yellow chloroplatinate decomposing 
above 300° without melting, and yellowish-brown amorplious picrate, m.p. 205-6° 
(dec.); but none of these could be prepared in well crystalline forms, neither con¬ 
sistent analytical data were obtained. 

The U.V. spectrum of the base in alcohol shows only one absorption maximum 
at 230 tnji (log e, 4-85). The I.R. spectrum studied in nujol-mull exhibits charac¬ 
teristic absorption peak at 3420 cm-* ()NH or-OH), 1652 and 1628 cm-* (possibly 
due to an ester conjugated with a vinyl ether), 1382 cm-* (C-methyl), 816 cm-* 
and 745 cm-* (0-disubstituted benzene nucleus). 


BIOCHEMISTRY 

293. Strepogenin like activity of six edible varieties of Bombay fish. 

S. R. MANKIKAR and KAMAEA SOHONIE, Bombay. 

Purified proteins from six common varieties of Bombay fish were prepared and 
their strepogenin like activity was tested towards h. casei. All the six proteins 
showed the presence of strepogenin like activity and it was found to be roughly 
half tbft present in casein. 
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294. Metabolum of oil in the germinating seeds—Part I. Groundnut seeds. 

R. D. PATEL, and h. F, RABARI, Vallabh Vidyanagar. 

The metabolism of oil of Groundnut seeds during germination period has been 
studied. Characteristics of oil, composition of mixed fatty acids of«oil and compo¬ 
sition of seeds at various stages of germination are reported. It has been concluded 
from the experimental data that (i) component fatty acids of oil .are metabolized 
in a non-selective manner, (ii) oleic acid is utilized more rapidly and (iii) reducing 
sugar which was absent in orignal seeds, sucrose and starch increases due to the 
transformation of oil into ghicides during the germination period. 

295. Free Amino Acids in goat’s milk during different stages of lactation. 

T. BARNABAS and R. B. MAWAI/, Ahraednagar. 

The qualitative and semuiuantitative occurrence of free amino acids in non¬ 
protein extracts of goat’s milk during different st.iges of lactation have been 
studied by paper chromatographic method. I'ourteen samplen of milk of a local 
breed of goat known as “Khilari”, collected over a period of 61 days after post¬ 
partum have been studied. In all the samples analysed Arginine, Glycine, and 
glutamic acid were found to be very prominent. C)'stine, lysine, .serine, alanine, 
tyrosine, phenyl alanine, aspargin, leucine and isoleuciue were also found tc, be 
present. Up to the 7th day cystine concentration was lower. Tyrosine and 
leucine-isoleucine werfe not detected in the milk samples of the first three days. 
The concentration of aspargin was ob.served to be more in the milk samples col¬ 
lected on the first four days after post-partum. The predominance of non-essential 
amino acids over essential ones in the non-protein extract of this milk is an in¬ 
teresting observation. 

296. On the Mineral constituents in goat’s milk during different stages of lactation. 

T. BARNABAS and R. B. MAWAL, Ahinednagar. 

The qualitative and semiquantitative occurrence of inorganic ions in the milk 
of a local breed of goat known as Tvhilari’ have been studied in fourteen samples 
collected over a period of .sixty-one days after post-partum, by chromatographic and 
usual chemical methods. Results show a decrease in concentration of iron and 
aluminium one week after po.st-partum. Of alkaline earths and alkali metals, 
calcium was very prominent compared to magnesium, sodium and potassium. The 
pattern of distribution of the alx>ve minerals except calcium during different 
stages of lactation was .similar. A steady increase in calcium concentration up to 
the sixth day and then a steady decline up to the nineteenth day of lactation was 
noted. The concentration of iron up to the sixth day was somewhat higher than 
in mature milk. Iron content of the milk of this breed of goat is higher than 
that reported by Seidler in another breed. The phosphorus content is also higher 
imxolostrum and in intermediate milk than in the mature milk. The higher values 
for'yalcium and phosphorus in colo.strum and intermediate milk are correlated 
with) higher percentage of proteins in this milk. 

297| Studies on human milk collected from Calcutta and its Suburbs—Part I. 

C. MAJUMDAR, AMAI,A CHAUDHURI, SACHINDRA K. CHAKRABORTI 
and JAYANTI SEN GUPTA. Calcutta. 

Since no complete data on the composition of hun^n tnilk of Indian mothers 
are as yet available, a detailed chemical analysis of a number of eighty-seven 
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samples of hamaQ milk, collected from Calcutta and its suburbs, has been made on 
the following items: (1) specific gravity; (2) fat; (3) lactose; (4) total pfoteina; 
(S) albumins; (6) casein; (7) non-protein nitrogen; (8) calori output; (9) inon^antc 
chloride; (10) inorganic phosphate; (11) total solid; (12) solid-not-fat; (13) ash; 
(14) sodium; (15) potassium; (16) calcium; (17) magnesium; and (18) ascorbic acid. 
The data, so far collected, were, more or less, in agreement with the data reported 
in the Western countries. The potassium concentration in the milk w'as low, and 
the optimum ratio of Potassium : Sodium for the normal growth of infants was 
not maintained in the milk studied by us. Ascorbic acid value was satisfactory. 

Classification of the data, according to (a) age of the mother; (b) parity, and 

(c) lactation periods, showed that the age of the mother and parity had little 

influence upon the composition of milk. 

There was no significant difference in the composition of mature milk and 

milk of late-lactation period. How'ever, milk of transition perkxi (lUh day—30 

days), and late-lactation period gave high values for fat. Some abnormal values 
in comjwsiiion of milk were obtained in case of mothers with diseased children. 
The work is being continued. 


298. Analysis of old samples of milk preserved with Formalin. 

P. N. vSKNGl'PTA, U. R. ROY and S. N. MITRA, Calcutta. 

Analysts of old samples of milk preserved with formalin makes tlie correct 
estimation of the fat liy iJie usual Gerber method sometimes troublesome because 
of the difficulty of pipetting representative sample in tlie biUyrometer tube, dissolving 
the hardened casein in the acid without applying excess of heat and consequent 
charring. 

To overcome these difficulties, the usual "maceration method” was followed 
for the cbtimation of fat and S.N.F., which gave reproducible results. In order 
to check the fat value obtained by maceration method both the Weriicr-Schmidt 
and Rocs'e-Coltlieb methods were tried. It was found that Roese-Gottlieb method 
may at times give seriously low result in old samples. This may be due to in¬ 
complete separation of the fat by the rather milder treatment in this method, 
Werner-Schmidt method on the other hand gave accurate results comparable to 
maceration method. It could also be carried out much more quickly than the 
maceration process. An improved type of siphoning arrangement has been described 
by which the whole of the ether layer containing the fat can be siphoned off 
easily without disturbing in any way the lower acid layer. 


299. Action of Crystalline Fungal Alpha Amylase on Starch and Starch Com¬ 
ponents. 


DURLAV K. ROY, Calcutta, 

In the present paper, action and rate of hydrolysis 2 p.c, solutions of potato 
starch, corn amylose, corn amylopectin, waxy maize starch and glycogen by 
crystalline alpha amylase were studied. Time of enzyme action as well as pro* 
portion of enzyme were varied. The extent of hydrolysis was followed up in terms 
of maltose formed from the substrates. With moderate (50 units per ml.) amylase 
concentration, 66-7 p.c. of potato starch, 79-8 p.c. of corn amylose, 57-1 p.c. of 
corn amylopectin, 55-6 p.c, of waxy maize starch and 36-2 p.c. of glycogen were 
broken down to maltose in 6 hours at 30®C. With very high concentration (500 
units per tnl.) of amylase the conversion figures were 90-9, 98-2, 88'4, 86'1 and 65'$ 
respectively. Rate of maltose formation from the substrates was very rapid uptQ< 
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3 hours. In case of corn amylose the breakdown reaches completion but in cases 
of iimylopectin, waxy maize starch and glycogen, the rate of maltose formation 
falls off and reaches almost a stationery phase after 6 hours. Corn aniylopectiii 
and waxy maize starch behave identically and it seems the residual 14 p.c. of these 
materials have linkages other than I :4. Glycogen seems to have 35 p.c. of residue 
which is not vulnerable to the action of alpha amylase. Formation of other reducing 
sugars are not ruled out. 


300. Further studies on the Standards of Ghee in Hilly Areas of Darjeeling. 

SATYA RANJAN SARKKR, Darjeeling. 

Forty different samples of pure ghee collected from four different sources, ten 
samples from each source were analysed for liR'R at 40°C, Reichert Wolltiey, 
Polenske, Kirshuer .and Acid values respectively. The BRR of all the samples are 
on the increasing side. This may he fi.xed as 40-0 to 440. Reichert Wollney 
values in general show figures less than 28, which may reasonably be fixed as 
"not less than 24". The Polenske values may be fi.xed as 1-5 to 2 9 and Kirhsner 
value as 20 0 to 25 0. Acid values of the above samples showed average figures of 
1-5, 1-6, 1-8 and 11 respectively. Thus the prescribed standard of 3 0 is rather 
high. It may be fixed as "not more th.in 2-5% as Oleic Acid". 


301. Enzymatic synthesis of Starch in Rice Grain. 

M. KANTHARAJ PRS and H. S. R. DESIKACHAR, Mysore. 

E-xperimental evidence has been obtained for the existence in rise, of enzymes 
concerned with the .‘.ynthesis of starch from glucose, through tlie phospliorjlative 
pathway, 

Hexokinase I’hosphoglucoimitase Phosphorylase 
Glucose — G-6-Phosphate G-1-Phosphate amylase 

Q-Enzyme 

'' 

amylopectin 

Methods for the purification find assay of the enzymes are described. 


302. Studies on Lipid Metabolism : (II) Effect of high protein diets on the 
development of experimental Atherosclerosis and the role played by Glucose* 
cyclo-acetoacetate. 

M. C. NATH and A. SAIKIA, Nagpur. 

The feeding e.xpcriments of high protein diets containing defatted egg albumin, 
casein and meat at 40% level were performed on rats for a period of 15 weeks. 

On feeding these high protein diets, hypercholesteremia has been developed in 
the plasma and tissues, resulting to elevated C/P ratio, the liver fat and Iodine 
Values have been decreased and the tissue phospholipid lowered. The methionine 
content of the liver of the animals has been decreased. 

Hydrolysed glucose-cyclo-acetoacetate (GCA) while iujectec^ to the animals fed 
high protein diets has been found to show lower C/P ratio and practically norma] 
levels of cholesterol and phospholipid in the plasma and tissues. Further, these 
groups have shown increased levels of liver methionine and liver fat with better 
growth of the animals than those of the animals fed high protein diets only. 



Section IV: Chemisiry 


m 




It has been shown that prolonged feedings of high protein diets at 40% level 
caused gradual development of hypercholesteremia and atherosclerosis which could 
be checked by the administration of hjdrol>sed GCA. 


303. Standards of purity and Adulterants of Mustard Oil in Darjeeling. 

SATYA RANJAN SARKAR, Darjeeling. 

Six hundred samples of Mustard Oil received from the whole district of 
Darjeeling were analysed to assess the purity in the light of the prescribed 
standards by Government of India. Butyro-refractoineter reading at 40°C, Saponi¬ 
fication value and Iodine value estimated as i)er standard methods. Argcmone 
oil and mineral oil was absent in all samples. Mainly the adulterants were linseed 
oil, sesame oil and ground nut oil. Total percentage of adulteration was 91. Among 
the adulterants 72-7% was with linseed oil, 20 0% with sesame oil and rest 7-3% 
with groundnut oil. 


304. Nutritive value of canned Prawns. 

P. D. SAWANT and N. G. .MAGAU, Bombay. 

Prawns canned in 2 5% brine, after 5 niinute.s blanching of the cleaned product 
and steam exhaustion, were analysed for the various nutrients present. It was 
found that canned prawns compared well with the fresh sample in their moisture, 
proteins, N.P.N., iron, calcium, phospliorus contents. While riboflavin and niacin 
were present in fair amount, thiamine was present only in trace-s. As regards 
amino acids lysine, leucine and arginine were present in appreciable amount than 
the other amino acids. Only traces of tryptophane were, however, found in canned 
prawns. 


305. Studies on the nutritive value of Tribal Alcoholic Beverages. 

P. N. SEN GUPTA, Calcutta. 

^he beer-like homely brewed beverages, prepared from varieties of cereals and 
millets by different tribes, play a very important role in the daily life, culture and 
nutrition of the people living in the tribal area.s of we.stern, central and eastern 
India and in N.E.F.A. The importance of their drinks was realised at the time 
of carrying out dietary surveys among these tribes. It was later ascertained that 
these drinks were nutritionally important to them and were correcting to some extent 
their deficiencies of some of the dietary essentials. At the same time the distilled 
liquors had only intoxicating value and were harmful to these people many of 
whom were found to be malnourished. To assess the exact nutrients contents of 
these drinks, samples were collected from all these tribes and these were pre* 
served with a preservative to arrest the fermentation. Special investigations were 
undertaken among the tribes of Orissa, Jhargram and Sanlal Parganas and samples 
.were obtained from many tribes. All of these were analysed for nutritive values, 
calories; protein, mineral matters and B-vitaniiiis. It was evident from the analy^ 
of about 125 samples that all of these be'er-like drinks were nutritionally important, 
to the tribes and some were good, nutritious and refreshing drinks with low alcoln^' 
contents. 
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306. Chromatographic examination of acids in some wild fniits of Naini Tall—Il. 

D, R. GUPTA and S. C. GUPTA, Naini Tal. 

In continuation of previous investigations, anthors have examined nou>volatile 
organic acids in the fruits of seven more wild plants which get ripen after Septem¬ 
ber ill Naini Tal. 

Fruit juices were examined by descending technique of chromatography using 
H-butanol—formic acid—water (10:2:5) as solvent phase. 

Ripe fruits of Khamnus virgata Roxb. (‘‘Cliedula”) and Sarcococca prunifonnis 
Lindl. (‘Taliala” or “Geru”) were found to contain gluconic and malic acids; 
/Isparagus curillus Buch.-Ham. (“Kairua” and Rosa moschata Mill. ("Kunja”) gluco¬ 
nic, citric and malic acids; Stranvaesia glaucesccns hindl. (“Gadh Mehal”) dine and 
malic acids; \'Uis sewicordata Wall. (‘Xaderi”) tartaric and malic acids; and Rosa 
macrophylUi Lindl. (“Kiinja”) gluconic, tartaric, citric and malic acids. Fruits of 
Rosa macrophylla, Rosa tnoschata and ^iiranvaesia glucescens were found to have 
one more acid in addition to the above mentioned acids. This unidentified acid has 
got 0T9 R./- value and its spot appears in between the spots of gluconic and oxalic 
acids. 


307. Chemical examination of the fruit content* of Cassia fistula (Linn.). 

V. G. SONAR and V. A. PATWARDHAN, Sangli. 

Cassia fistula (Linn.), known in Marathi as ‘Bahava’ belongs to the botanical 
family of Lcgumino.sae. The black pulp along with the septa, obtained from 
the fruits or pods of the tree, being of .some medicinal value, was analysed accord¬ 
ing to the A.O.A.C. methods and the following results were obtained :—Moisture 
18-4%, Ash or Mineral 4-2%, Crude protein 3-4%, Crude fibre 22-4% and digestible 
carbohydrates 51-6%. 

The percentages of free sugars and starch were found out to be 60-3 and 9 £> 
respectively. The percentage of sand and siliceous matter in the ash was found 
to be 18-9 i.e. 0-95% in the original matter. The analysis of the ash showed the 
presence of Iron, Magnesium, Phospliate, Carbonate, Sulphate and silica (greater 
proportions) and Sodium, Potassium, Calcium and Chloride (smaller proportions). 

Chromatographic analysis of the free sugars indicated mainly the presence of 
Glucose and Xylose. The pulp along with the septa was analysed chromatographi- 
cally for its amino-acid contents and the following amino-acids w-ere found to be 
present, but in smaller proportions :—Leucine, Phenylalanine, Valine, Tyrosine, 
Proline, Alanine, Glutamic acid. Serine, Arginine and Histidine. The pulp is 
hygroscopic, sweet to taste and soluble in water. 


308. Chromatogrupkic examination of augara in some wild fruita of Naini Tal—II. 

S. C. GUPTA and D. R. GUPTA, Naini Tal, 

Authors have previously examined several fruits of wild plants of this area 
for the presence of sugars. In the present study fruits of seven more wild plants, 
which get ripen after September, were examined for sugars with the help of 
descending paper chromatography. «-butanol—acetic acid—water (4:1:5) was used 
as solvent phase and benzidine reagent (0-5 gni, benzidine, 10 ml. acetic acid, 
10 ml. 45% trichloroacetic acid and 100 ml. 95% ethanol) was used for the detec¬ 
tion of spots. Though Rf values of eight sugars were estimated but sugars wete 
also spotted along with the fruit juices to avoid any error due tp changes in i:oom 
temperature. 
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Glncose and fructose were found to be present in the ripe fruits of Asp'oro^i, ': 
curUlus Bucli-.Hani. ("Kairua”); maltose, glucose and fructose in the ripe ' 
of ^Rhamtius virgata Roxb. (“ChSdula”); and sflcrose, glucose and fructose in thn. v 
ripe fruits of Rosa moschata Mill. (“Kunja”), Sarcococca prunifortHis Z^ihdl: 
{'•Paliala’* or “Geru”), Stranvaesia glaucescens Lindl. (“Gadh Mehal") and Vitis 
semicordata Wall. (“I<aderi”). In Rosa macrophylla l,iiidl., in addition to sucrose, . 
glucose and fructose, one pentose (Rf value 03) was also found to be present 
which might be xylose. 


309. Inhibitory Effect of L-lysine on Penicillin Bioiynthesis by P. chrycoqenum 
in both S)mthetic and Commercial Fermentation Media. 

D. GHOSH and P. S, BORKER, Piinpri. 

The effect of L-lysine on penicillin biosynthesis has been studied in shake flask 
penicillin fermentation using both synthetic and commercial fermentation media. 
Penicillin formation is inhibited as much as about 75 per cent with 2-74xl0-*M 
concentration of R-Iysine. The possible mechanism of inhibition of penicillin bio¬ 
synthesis by 1,-lysine is discussed. 


310. A study of the Lipids of Streptomyces olivaceus. 

P. K. MAITRA, RAJ SPDHIR MITRA and S. C. ROY, Calcutta. 

Lipids from the mycelia of Streptomyces olivaceus harvested from a complex 
medium on the third day of growth, and constituting a little more than 6% of the 
dry weight of the cells, was separated into phospholipid and glj'ccride fractions by 
solvent fractionation and precipitation techniques. The phospholipid fraction was 
resolved into a cephalin and a lecithin part each of which in addition to the res¬ 
pective nitrogenous bases, contained as many as four amino acids, histidine being 
common to both. The glyceride fraction was characterized by a high saponifleation 
value (242), low iodine value (39) and a comparatively higher percentage of free 
fatty acids (10% of the total glyceride expressed as oleic). The glyceride fraction 
contained myristic acid as the predominant fatty acid. No cholesterol could be 
detected. Manonietric studies with resting cells had indicated that S. olivaceus 
oxidize a number of fatty acids, palmitic and myristic acids being the more active 
substrates. 


311. Enzymatic oxidation of uridinediphosphateglucote by Mung bean aaedling 
extract. 


N. C. GANGULI, Calcutta. 

An enzyme preparation from mung bean seedling (5 day old) was found to 
oxidize uridinediphosphateglucose in the presence of diphosphopyridine nucleotide. 
This oxidation was appreciably stimulated in presence of cystenine and Mg-f-+ ion 
in the system. PCMB and EDTA were found to inhibit this system. Uridinediphos- 
phateglucuronic acid was isolated and characterised to be the reaction product. No 
trace of nridinediphosphategalacturonic acid was formed when uridinediphosphate¬ 
glucose was used as substrate. Using radioactive uridinediphosphateglucose labeled 
with C** in glncose moiety, uridinediphosphateglucuronic acid labeled with C’* in,, 
glucuronic acid moiety was prepared. This enzyme preparation was also found to 
oxidize uridinedipbosphategalactose in the presence of diphosphospjrridine nucleotide, 
The oxidation rate is ranch slower in comparison with nridinedipbosphateglncose. 
The possibility of the oxidation of nridinediphosphategalaetose was discos^cl, 
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312. A new method for purification of beef fibrinogen. 

N. R. KALE, Poona. 

Oxalated, deprothrombiuised beef plasma is fractionated with the use of methyl 
cellosolve (ethylene j'lycol iiionometliyl ether) as a fractionating agents. • A crude 
precipitate of fibrinogen thus obtained is further fractionated under similar condi¬ 
tions to obtain 80-84% coagul.ible product. Taking the advantage of low solubility 
of fibrinogen in presence of ghcine-clrate buffer sy.stem containing methyl cello¬ 
solve, a product having 93-95% coagulable protein is isolated. Further purification 
is achieved by precipitating insoluble globulins at low ionic strength in glycine- 
citrate buffer system containing methyl cellosolve. The final product obtained is 
97-98% coagulable and the yield is as high as 40-45% of the fibrinogen present m 
the original plasma. Purified fibrinogen is readily soluable and stable both in a 
lyophilized condition and sodium chloride solution. 

Purified product is deniomstrably free from prothrombin, antihaemophilic globu¬ 
lin, plasniin and most probably from plasminogen. Rlectroplinietic and ultiaccntii- 
fugal studies of purified fibrinogen indicate that it is essentially a homogeneous 
protein. Application of this method with slight modification to human plasma 
yields 97-98% coagulable piotein. Purity of the fibrinogen picparation obtained 
by the above procedure, as judged by the characteristic high specificity of Ihronihin 
in transforming it to insoluble fibrin, indicates that at least 97% of the molecules 
are identical and other physicochemical data obtained is commensurate with this 
interpretation. 


313. Studies on Mahua Sterol from Bassia Latifolia. 

P. N. BII.VRGAVA and R. P. SINGH, Banaras. 

Mahua sterol has been obtained from Bassia latifolia and purified liy chroma¬ 
tographic and fractional crystallisation methods. It has been found to contain one 
hydroxyl group and has ^-configration. Its properties have been studied and various 
derivatives prepared. 


314. Preservation of Neera with ‘Paludrine*. 

P. S. SARMA, Madras. 

Tlie long felt need for an effective and better preservative instead of lime for 
Neera, the sw-cet toddy juice from palm trees has been met by an elegant and 
simple method developed in this department using small mounts of ‘Paludrine’ as 
the preservative. ‘Paludrine’, a cheap antimalarial compound has been found to 
preserve Neera for over 48 hours, when added at a concentration of 100 mgm., per 
pound of Neera. Further, ‘Paludrine’ can be completely removed from Neera so 
preserved by passing the same through a l>ed of activated paddy husk charcoal just 
before using it as a drink or just before conversion to palm gur or palm sugar., 
The palm gur thus prepared is better in quality, taste and smell, compared to that' 
prepared from Neera preserved with lime. Also, the process of crystallisation td 
palm sugar is quicker and does not involve the tedious superphos^iate treatment 
now practised for deliming Neera which has been preserved with lime. 

A simple colour test with Sodium hypochlorite can be used to find out whether 
Paludrine has been added to the pots as a preservative and also for observing 
whether ‘Paludrine’ has been completely removed from Neera, when passed through 
activated paddy husk charcoal. 
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315. Inhibition of oxidation of Ascorbic Acid by EDTA. 

. M. V.^ h. RAO. 1^. V. h. SASTRV, M. SRINIVASAN and V. SUBRAHMAKY.AN, 

Mysore. 

Attempting to stabilise ascorbic acid solutions for certain studies, use was made 
of etliylenediaminc letracetic acid (liDTA)—a well known metal comple.ving agent— 
to prevent the copper-catalysed aerobic oxidation of the vitamin which is mainl}' 
responsible for its raind deterioration in aqueous .solution. At low concentrations 
(0.2-2.0 niM) the chelatjiig agent helped to picseivc the vitamin solutions for at 
least 24 hrs, but, unexpectedly, at higher conccntr.'itions it exerted a piro-oxidaiit 
effect. This anamolous behaviour led to a detailed in\ estigation of the inhibition 
of the oxidation of ascorbic acid by IJlJ'iW. Finally, it was found that adequate 
acidification of the solutions (to pH 3 or below) counteracted the deleteiious effect.s 
of c.vcess KDTA and enabled it to alford full ijrottction to the vilamiii so that eteii 
dilute solutions could be stored at room tenqicraiurc for over two weeks wilhout 
any loss in strength and without lecourse to the customary stringent condition.', 
.such as the use of triple glass-du tilkd water, incit atmosphere < tc. rurtheinioie, 
uiiiler oijtimal conditions, solutions of ascorbic .'icul containing liDT.k c<.>ukl be sub- 
jci-ted to heat irealment with impunity and even cvapoiatcd to dryness over the 
water bath wiEli 100% iccovery. The rcMills of the cxpeniiieiital studies and the 
possible prai’tical appbc.alion.s of the findings will be discussed. 


316. Studies on the stability of Vitamin C in aqueous solutions. I. The rate of 
decomposition at high dilution with or without added copper. 

J. DIITTA, R. B. MFKHKRJKIv and C. R. 11 MU, Hose Institiile, Calcutta. 

.Solutions of vitamin C were ]ir'iiarcd in copper-fiee all-glass distilled water. 
In another batch of the vitamin solutions 10“ gni ml. lupiicr was added in the form 
of copper sulpluile. The diflcrent solutions were then studied with a Beckman DU 
spectroiiliotometcr at 265 m/i. It was found tli.it the j'lot t)f optical density against 
time (in seconds) in each case was a straight line. The pH values of the solutioii.s 
were also found to increase from 3.8 to nearly 5.0 in all cases. But on keeping for 
24 hours the pH values decreased to .s'G to 3 8 again. K.itl. of the rates of decom- 
po.sitioii of vitamin C with and without copper ,=u,..gcsted that copper was a positive 
cataljst for the decomposition of vitamin C. The nature of the curves ami the 
fact that the pH values ineieased with time during the measurement .showed that 
the rales that were measured must be of one of the fiisl two steps as shown in 
the following : 

Step I ; Ascorbic acid—Deliydroascorbic acid. 

Step II : Deliydroascorbic acid—>DikctoguIonic acid 

Step Ill : Diketognloiiic acid—.'■Tin eonic acid. 

Step IV' : Threonic acid—>Oxalic acid. 

The third and fourtli steps should have decreased the pH which wa.s observed 
after 24 hours in the present investigation. 

The linearity of the curves also suggests that the reaction is of the first order, 
so most probably the reaction rates which have been measured was of the 2nd 
step, i.e., Deliydroascorbic acid—Diketogulonic acid. 



166 


Proc, 46th Ind. Sc. Cong. : Part III: Abstracts 

317- Comparative Studies of Adsorptive Capacities of Alumina Oxide Powder in 
Enzyme Chromatography. 

M. M. BISWAS, Calcutta. 

Activated alunuua I was prepared by treating 50 gms aluminium sulphate in 
150 c.c, distilled water with 500 c.c. 15% ammonia at 55'^0. 'Ihe precipitate alter 
proper treatment was dried in the steam oven, powdered and activated by heating 
m a closed crucible made of stainless steel. Alumina II and III were prepared 
from aiumiuium hydroxide B.D.H. and IJrockiiumn’s aluiiiiiia iii a parallel way. 
An yeast extract was prepared by aniolysing brewer’s yeast with toluol and dis¬ 
tilled water and then liltering with kieselghur under suction. A 2% solution of 
this product was prepared and 25 c.c. filtered thiougli a 5 c.ui. coUiinu of 3 parts 
activated alumina I & 1 ptirt quartz powder in a 10 c.m. x2 c.m. cliiomaiographic 
tube. Absorbed enzymes were eluted from the coliunu by treatment with N/10 
ammonia. Activities of fi.trate and eluaic were tested. Plxpenments were repeated 
with a.umiua II & III. Ratios of saccharase activities of filtrate and eluate for 
alumina I, II & III were found to be O.Gl), O.SU aiul 1.03 indicating that saccharase 
activities of chromatographic liltiate and eluate v.iry with the three samples of 
activated alumina and that Brockiiianu's ahuiiina yields the luaxiuiuin activity in 
the filtrate. 


318. Ootermination of “Bound” Formaldehyde in Formaldehyde-Peptone mixtures. 

V. SUBBA RAO, Waltair. 

Peptones from two different manufacturers were exposed to moist formaldeh) de 
vapour in desiccator and latter dried under reduced pre.ssure to constant weight. 
The formol titiation values indicated that some, formaldeliydc was absorbed by 
peptone. The formol titration values of these solutions on storage were found to 
increase indicating that some of the fonnaldclicde absorbed was libcraleil duiiiig 
storage. . j 

The formaldehyde contents of these solutions were determined by the chroma- 
tropic acid method after Vorlaiidcr’s reaction and they were found to decrease on 
storage. Ihe formaldehyde contents of the solulions on storage as detennined by 
the formyl titration method were found to vary from 35'1 to 2C-4 nig. per g. of 
peptone A and from 33-3 to 22-2 mg. per g. of peptone B. The formaldeliy de con¬ 
tent of the same solutions determined by the chromolropic acid method after 
Vorlander’s leaction wore found to v;:ry from 28 7 to iy-4 mg. per g. of peptone A. 
and from 27-7 to 20T mg. per g. of peptone H. Prom this study it appeared that 
some of the formaldehyde absorbed by the peptones was “reversibly bound” and 
became reversible or liberated in solution during storage. 


319. Mode of Action of Cobra-Venom (Naja Naja) in the coagulation process 
of Blood. 


S. P. SINHA, Calcutta. 

Cobra Venom does not possess clot promoting activity. In higher concentrations 
it is capable of denaturing the proteins of the plasma and thus shows an inhibitory 
action in the coagulation process. The proteolytic activity isjereases with the con¬ 
centration of the Venom and can ultimately ensure no clotting. 

The inhibitory action of the venom depends upon its concentration as also 
upon the concentration of Prothrombin present in plasma. The amount of venom 
which can completely inhibit coagulation of rabbit, Guineapig plasma is not effec- 
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tive in the case of same quantity of human or ox-l'Iasma, where only a delayed 
clotting is observed. 


320- The effect of the degree of polishing of Rice on Nitrogen and Mineral 
Metabolism in Human spbjects. 

G. RAMA RAO, TI. S. R. Ol^^^IKACHAR and V. Sl’BRATIMANYAN, Mysore. 

Nitrogen, calcium and phosphorus balances were studied in human subjects 
fed a rice diet in which the rice had been polished to 0 0, 2-9, 41 and 6-3% respec¬ 
tively. The husked and 2-9% polished rice produced negative calcium balances in 
the subjects. 6 3% polished nee produced iK'st nitrogen and calcium balances but 
contained only 1-1 y/g of tliiamine. 4T% polished rice represented a via media 
stage of polishing with a reasonable thiamine content and could be recommended 
for consumption by lice eaters. It did not produce negative balances of calcium as 
observed in sainjilcs with a lower degree of polishing. 

The possible barinfn! effects of completely unpolished rice in diets with low 
calcium content and the need for calcium fortification of such diets is discussed. 


321. Serological behaviour of sensitive parent and penicillin resistant variant of 
a strain of Micrococcus pyogenes var aureus. 

B. C. DUTTA and S. K. BOSE, Calcutta. 

(1) The behaviour ol serisitiv'e parent and penicillin resistant variant (isolated at 
a level of t^OOO u/ml.) of a strain of Micrococcus pyogenes var aureus was 
studied to indicate the difference in their serological reactions. 

(2) Antigenically the intact cell, cell-wall and cell-free extract of the sensitive 
parent appear not to differ appreciably whereas tliose of the resistant variant do 
differ considerably in their specificities. 

(3) The serological behaviour of intact cell, ccll-vvall and cell-free extract of the 
resistant variant diffcis maikedly from the serological behaviour of those of the 
sensitive parent rcspet'tively. 

(4) Resistant variant seems to be highly antigenic and leads to the production of 
high titre scrum which may prove useful in treating cases of infection by 
penicillin resistant organisms. 


322. Effect of Heated Tetanus Toxin, Strychnine, Picrotoxin and Cortisone on 
the Glutamine Synthetase and Glutamotransferase Activity of Rat Brain. 

S. R. GUHA, H. S. CHAKRAVARTI and J. J. GHOSH, Calcutta. 

Glutamic .acid-gintaminc svstem plays an important part in the ammonia-removal 
and ammonia-forming mechanism in brain. It has been shown that heated tetanus 
toxin, strycliynine or picrotoxin produces an appreciable inhibition (35 to 50%1 of 
glutamine .synthetase activity whereas the glutamotransferase activity remain un¬ 
affected. Cortisone, on the other hand, showed no effect on either of the enzyme 
systems studied. The inhibition of the glutamine synthesis by strychnine, pictrotoxin 
or heated tetanus toxin offers some explanations for their ammoniagenic effects, 
observed under both in vitro and in vivo conditions. 
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323. Carbon dioxide Assimilation bjr Leishmania donovani, the Causative Organism 
for Kala>azar. 

ANADI N. CHATTERJI and JAGAT J. GHOSH, Calcutta. 

Cel! suspensions of L. donovani, under anaerobic conditions,, can metabolize 
i^Uicosc veiy rapidly into different acids, both volatile and non-volatile. The 
anaerobic utilization of glucose is also accompanied by the assiniiliation of carbon 
dioxide, vhicli lias been mcasuied from the carbon dioxide balance studies, done 
manometrically using bicarbonate buffer and Nj-CO^ (95 :5) as gas phase. It has 
been oliserved that for 1 uiolc of the glucose utilized 1 8 moles of acid arc formed 
and 0-3 to O-f moles of CO, are fixed.. Pieliminavy studies indicate that the major 
portion of noii-volatde acids formed belong to the C,-dicarboxylic acid group. It 
is probable that the carbon dioxide fixation plays an important part in the forma¬ 
tion of these dicarboxylic acids by do)iovaiil. 


324. Some observations on the metabolism of C'^ compounds in human malignant 
tissue. 

F. C. ROV, S. 1!. ROY .'ind D. BHATTACIIARYA, Calcutta. 

In vitro incorporation <if C* from <;cetatc-bC'*, acctci(c-2-C’* and p 3 ’ruvatc-l-C“ by 
the human malignant and analogous normal tissues had been studied in different frac¬ 
tions obtained chemically and further separated chromatographically where necessary 
into different constituents. They were (a) respiratory carbondioxide, (b) lipids— 
cholesterol and its ester, phospholipids (lecithin, cephaliu) and tiigh'ceiidcs, 
(c) volatile compounds, (d) carbohyclratf; and some Krebs cycle intermediates, 
including a-keto acids etc., (e) free and protein amino acids. 

With carboxyl labelled acetate (acetatc-l-C“l the lipid fraction, glucose and 
oxaloacetate in mali.enant tissue are more heavily incorporated with C’* than tho.se in 
the normal, while respiratory carbtjndioxide and succinate in analogous normal 
tissue take up C‘* more than the maligu.int. The case is rever.sed with acetate 
lahL-lIeJ in methyl caibon (acctate-2-C‘'). With pyruvate-1-C‘^ lipid fraction in 
normal and respiratory carbondioxide in malignant tissue is more heavily incorpo¬ 
rated with C*. 


325. Study of the Ribose Metaboliam in Cell-free Bacterial preparations. 

R. II. MTKHliRJIvR and D. P. UVRIVIA, Calrutta-9. 

The methods employed for the rupture of bacterial cells include autolysis, 
alumina grinding, exposure to sonic and ultrasonic oscillations and shaking with 
glass beads in the Mechanical Cell Disintegrator. 

Lactobacillus plaiilaiutn grown on glucose was chosen for the .study of ribose 
metabolism as Horccker and co-workers (J. Biol, Cliem. 231, 1009, 1958) have demon¬ 
strated the presence of pliosphoketolase even in gluco.se-grown cells. The first 
step in the assimilation of ribo.‘-e w-'is phosphorylation by adenosine triphosphate, 
as .shown by the formation of adenosine dipho.sphate. The latter was assayed by 
muscle phosphoenolpyruvate kinase and lactic dehydrogenase. The next step in 
the chain of reactions i.e., the isomerisation of ribose-5-phospJiate was catalysed by 
another constitutive enzyme phosplioriboisomerase. Conversion of ribulose-5- 
phosphate, the product of isonieri.sation, to xylflIose-5-phosphate was shown by 
mca.suring the acetyl phosphate formed from ribose-5-phasphate added to tlie extract 
which had phosplioketolase activity a,s well. The last step, which is an energy- 
yielding reaction the conversion of acetyl phosphate to acetate, and adenosine 
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tri-pljosphate, catalysed by the enz 3 -me acetokinase. All the enzymes involved i*» 
rtbose metabolism are thus found to be constitutive. 

326. Bibulose Diphosphatase and its role in the Photosynthetic Cycle. 

(MXS.S) CI-IAKRAVORTY, II. C. CITAKRABORTTY and D. P. BURMA, Calcutta. 

Two stops in the pholo.synthetic cycle (reductive pentose phosphate pathway) 
involve removal of the C-1 phospliatc from a diphosphate, fructose diphosphate 
(I‘1)P) ill one case and sedohcptulosc diphosphate in the other. C-1 diphosphatase 
whicli reacts with both rilndoscdipho.'ipate (RiiDP) and FDP at the same rate has 
been jiurified about 17 fold starting from acetone powder of .S/’imifia olcracca. The 
affinity of the cn/yme ffir the two substrates was found to be the same. From the 
same ratio of activities nitli the two substrates at different stages of purification 
and from competitive inhibition experiments it is obvious that one enzyme is involved 
in the two reactions. This is an .acid diphosphatasc as it disjilayed niaximum 
activity at pll 5-5. 

With the isolation of this C-I diphosphatase it i.s tempting to speculate that the 
en/ynic plays a dual lole in the phofosynthetic cycle. During photosynthesis fruc¬ 
tose diiiliosphatase nmst be active to keep the photo.sj-iithctic cycle in operation 
by generating liexose moiiojrhate from FDP, the latter being formed by the reduc¬ 
tion of phosphoglyceric acid and .siibscfjncnt reverse aldolase activity. At low carbon 
dioxide tension as well as m absence of light for a while after active photo-synthesis 
RuDP start.s accuminul.aling. To reduce (he si/e of this pool-rihulnse diphosphatase 
converts RuDP to nhnlose monopho‘'phate and thus tend to reverse at least one 
of the major ATP-dcpciident steps of the pholosynthctic cycle i.e., the phospho¬ 
rylation of ribuIose-5-phospliatc. 


327. Enzymatic evidence of the occurrence of the Pentose Phosphate pathway 
in the germinating Mung Bean seedling. 

(MiJis) M. CJIAKRAVOR'J'Y and I). V. BURMA, Calcutta 

■flic occuircncc of the direct oxidate pathway in the germinating niung bean 
seedling has been demonstrated by showing the presence of the ciiz.vines of the 
pentose phosphate cycle. The presence of both glucose-G-phosphate (G-6-P) dehydro- 
gena.se and 6-i)hosphoglaconate (G-PG) dehydrogenase has been detected by measur¬ 
ing the reduction of triphosphopyridine nucleotide (TPN). The prc.scnce of phos- 
phoriboisomerase (PRI), the next en.cyme in the cycle was shown by the cysteine 
carbozolc colour reaction of ribulose-5-phosphate formed fiom ribose-5-pliosphate 
(R-5-P). The presence of phosphoketopentoepimerase (3-epiinerase) could not be 
directly demonstrated due to want of xy lulose-5-phosphate (Xu-5-P) but its presence 
was indicated by the transketolase activity of the seedling-extract. The isomerase 
W’as isolated from acetone powder of Spinacia olcracea and purified 60 fold. Ga-3-P 
formed wra.s estimated by the addition of excess of mu-scle phospliotriose isomerase 
and glycerophoaphate dehydrogenase and mea.suring the oxidation of reduced dl- 
pJiosphopyridine nucleotide. The addition of seldoheptuIose-7-phosphate and Ga-3-P 
(generated in the .system from fructose diphosphate and muscle aldolase) to the 
seedling extract resulted in the formation of fructose-6-pliosphate (P-6-P) indicating 
the presence of transaldolase. F-6-P w'as measured by its conversion to glucose-6-< 
phosphate (G-6-P) by muscle phosphoexose isomerase and its subsequent oxidation 
by yeast G-6-P dehydrogenase and simultaneous reduction of TPN. The last enzyme 
phosphohexosc isomerase which completes the cycle is also present in the extract,^ 
as show'n by the formation of F-6-P from G-6-P, measured by both chemical -and- 
enzynnatic methods. 
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328. Factors involved in the synthesis of Ascorbic Acid by Rat Liver Microsomes. 

I. B. CHATTERJKE and N. C. GHOSH, Calcutta. 

It has been reported that rat liver microsomes (Science & Culture, 23, 382, 
(1958)) on incubation with D-glueuronolai. tone iti the presence of potassium cyanide 
(0 05M) and without co-factors shows a marked synthesis of ascorbic acid, no appre¬ 
ciable synthesis being observed with 0 005M or lower concentration of cyanide. 
The present paper leveals that synthesis of ascorbic acid takes place also in the 
presence of low' cyanide concentration (0 U06il), if a metal binding agent such as 
sodium pyrophosphate, a-a‘-dipyridyl, 8-hydro-\'yqiiiiiolinc or reduced glutathione 
is added to the system. DI’NH helps in the synthesis which is further augmented 
with the addition of ATP. .ATP by itself, has got no influence m the conversion. 


329. In vitro synthesis of Ascorbic Acid by the Liver Microsomes of normal and 
carbon tetrachloride treated non-chloretonised rats. 

G. C. CHATTI'RJEK and N. C. GHOSH, Calcutta. 

The injection of carbontetrachluride to rats m doses 0 03 c.c./lOO gm. body wt., 
damages the liver niicrosonies so far ns the in vUio synthesis of ascorbic acid from 
D-glucuronolactone m presence of cyanide is concerned. 


330. Biopotency of crystalline all-trans retinene. (vitamin A.-aldehydc). 

H. R. CAMA and P. R. SUNDARE.^^AN, Bangalore. 

Following the mterestin.g observation that some species of Indian freslnvater 
fish liver-oils contains the highest amounts of vitamin hitherto reported in lite¬ 
rature (Balasundaram ct ah, Biochem. J., 1956, 64, 150), retinenCj was obtained in 
a cry.stalline form from rich vitamin oil and iLs biological activity was compared 
with that of crystalline vitamin A acetate. The spectroscopic cliaracteri.stics of 
crystalline retinencj were identical with tlio.se reported earlier (Caiiia et ah, Biochem. 
J., 1952, 52, 535). Maleic anhydride adduct formation on vitamin Aj alcohol, obtained 
by reduction of rclinencj with lithimn alumiiiiitm hydride, showed that it was 
entirely all-trans. 

The biopotency of crystalline all-tran.'. rctiiiencj, vva.s canied out using the 
Latin-squre design in the IhS.P. growth-test. Retiiienej was fed at two levels of 
P79 and 3'58 ug. a.s against 2 06 and 4-12 i.u. of the international standard of 
crystalline vitamin .A acetate. .Statistical analysis .showed that crystalline all-trans 
retinene, has a biological activity of 47% compared to vitamin A acetate. By 
analogy to retinene, and vitamin A,, the biopotency of retinene,, vis-a-vis vitamin 
A,, is almost eijual to that of )3-carotcne. 

331. Preliminary examination of the Anti-Bactcrial principle (-s) in Palm Gur. 

M. R. JOSHl and KAMALA SOHONIR, Bombay. 

Bhagwat and Sohonie,' from the paper chromatographic evidence and the 
chemical colour tests,’ have reported the presence of isoni^jiid (INH)-like sub¬ 
stances in 15% sample.? of Neera, which they have examined. Since Neera is a 
raw meterial from which Palm Gur is prepared, the present investigation was 
undertaken with a view to examine whether Palm Gar too contains INH-like sub¬ 
stances. The investigation was further extended to examine whether Palm Gut 
contains any anti-bacterial principle (-s) in general, which may be responsible for 
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the traditional administration of Palm gur in the treatment of certain human 
diseases. The Palniyrah variety (Borassns Plabelliforniis) of Palm gur was used 
throughout the investigation. 

The investigation consisted of preparing a ‘crude Palm gur extract’, examining 
some of its properties and studying its anti-bacterial action against a variety of 
gram positive and gram negative microorganisms. The results obtained indicate 
that similar to Ncera, Palm gur also contains INPI-like substances. The further 
examination of Palm gur indicates that it contains some unidentified anti-bacterial 
principle(-s). 


332. Studies in the nutritive value of double bean (Faba Vulgaris M.). 

A. N. INAJiTDAR and KAMALA SOIIONIR, Bombay. 

Proximate analysis of Double Bean flour revealed that the protein content is 
high nj) to the extent of 22%. The action of Pepsin and Trypsin on the raw and 
antockuid flour was studied to underst.and the in\ itro digestibility. Tryptic hydro¬ 
lysis was inhihited in the case of raw flour. Biological experiments on weaning 
albino rats were carried out to study the growth eflects of raw and autoclaved flour. 
The effect of essential amino acid supplementation to the raw and autoclaved Double 
Bean diets was also studied. 


333. Proteins of Double Bean. 

KUNJDATA KDTITARY and KAMADA SDIIONIli:, Bombay. 

'J'he study was undertaken with a view to i.solate the proteins from Double Bean 
flour. Praclionation of the aqueous extract was done with different concentrations 
of ammonium sulphate. The preparations so obtained, were analysed for their 
proximate principles. ‘In-viiro’ digestibility of these protein preparations was 
studied, and finally, complete Van-Slyke analysis was carried out to know their 
chemical composition. 


334. The proteins of field Bean (Dolichos Lab-Lab). 

S. R. DIIDNDR and KAMADA SOIIONIE, Bombay. 

The lield-bcan meal was extracted with 3% Sodium Chloride .solution. The pro¬ 
teins were fractionated from this extract with ammonium sulphate at 35%, 50% 75% 
and 100% satufations. 

These fractions were analysed for the proximate principles and also subjected 
for Van-Slyke analysis. 


33S. Growth Hormone and R.Q. : The Activity in vitro of Growth Hormone in 
Reducing the Respiratory Quotient of Rat Diaphragm. 

P. R. DASGUPTA, Calcutta. 

The effect on the Respiratory Quotient of isolated normal rat diaphragm 
respiring in glucose medium of the in vitro addition of : (i) ox hypophyseal growth 
hormone, (ii) a crude sterile alkaline extract of ox anterior pituitary tissue (Young 
1953), a preparation rich in growth hormone and containing other anterior pituitary 
factors, and (hi) two fractions of the above alkaline extract was studied. 
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No relationship was found between growth promoting activity in the hypophysec- 
tomized rat and R.Q. depressing ability in vitro. One of the to factors of the 
alkaline extract was active in reducing the R.Q. in vitro although it was deficient 
in growth promoting activity. The R.Q. depressing factor appears not to be growth 
hormone in agreement with the conclusions of Recant. 


APPLIED AND INDUSTRIAL CHEMISTRY 

336. A simple Versatile Electronic Relay for Temperature Control. 

S. RAMASW.\MY and C. L. R.VO, Troinbay. 

A simple and reliable electronic relay vorking on 230V 50 cycles, for the tem¬ 
perature control of thermostatic baths over a fairly wide range of tcnipeuitures, 
room temperature (about o0°C)—150'^C is de.scni)ed. The circuit employs a tliyralron 
tube. The niainlenauce of teinporature is lOflOs 'C on tlic lower range 30-‘C-50''C 
and ±0'2° on the higher range, 100°C-150'^C. 


337. Polymerisation of Safflower Oil. 

Y. K. PURANDARR and K. K. DOLK, Poona. 

Safflower oil is a good drying oil (l.V. —145 0) and was subjected to heat-polymeri¬ 
sation in order to improve its film properties. Ileat-jiolymerisalion of the raw oil 
was carried out at four different temperatures, viz., 20h°C., 250°C., 280"C. and 300®C. 
for twelve hours and the rate of polymerisation was studied. 

The rate and the extent of polymerisation is especially very high at 300”C. 
because the oil-sample obtained after heating for 12 houts at that tempierature 
shows a high molecular vs eight (1986) and a high acid value (1610). The oil is very 
viscous (viscosity = 290 poises) and shows increment in the icfractive index (1-4820). 
The iodine value also drops considerably. 

Solvent fractionation of partially polyineriscd oil was also carried out. The 
various polymerised oil samples were used for the jireparatiou of varnishes. The 
polymerised oils as well as the varnishes were tested for their various film pro¬ 
perties such as drying-tmie, resistance towards alkali, solvent and water and 'Tter-tack, 
and it was found that the film properties were improved. 


338. An Eaay Method of Separation of the Major Fatty Acids of Karla Seed Oil. 

V. A. SARAP and K. K. DOLE, Poona. 

The fatty acid composition of Karla Seed Oil (Moniordica Charantia Linn) is 
46-7 per cent a-eleostearic acid, 29-8 per cent stearic acid and the remainder oleic 
and linoleic acids. The percentage of stearic acid being substantial, it is separated 
by crystallisation of the mixed fatty acids from acetone and alcohol. Stearic acid 
is insoluble in acetone at low temperatures and rry.stalliscs out. The unsaturated 
acids remain in the .solvent and are obtained by recovering the solvent and remov¬ 
ing the last traces. Thus the unsaturated portion of the fatty acids is enriched. 

Experiments to utilise the enriched unsaturated portion in the preparation of 
alkyds are in progress. 
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339. Isomerisation of Safflovrer Oil with Iodic Acid. 

Y. K. PURANDARB and K. K. DOLE, Poona. 

Varying percentages of iodic acid at various temperatures were tried to isomcrise 
safflower oil and it was found that iodic acid is a very powerful catalyst fof 
bringing about isomerisation in safflower oil. 

The high catalytic activity of iodic acid is perhaps due to 1,0, which is a 
decomposition product of iodic acid at high temperature. 

The estent of isomerisation iiroduced in safflower oil by using free iodine as a 
catalyst is less than the extent of isomerisation produced by 1110,. Therefore it can 
be said that 1,0, is more active in shifting the double bonds from isolated to 
conjugated position than free iodine. 

The oil .samples isomerised uitli iodic acid show improvement in their film 
properties and dry faster than the raw oil. 

340. Isomerisation of Safflower Oil. 

K. K. DOLE and Y. K. PRANDARE, Poona. 

Safflower oil is a good drying oil (I.V. = 145) and contains 64-0% linoleic acid 
as its main constituent. It was isomerised by using different catalysts under 
different conditions. 

Of tbe various catalysts used, free iodine, iodic acid, hydriodic acid, Nickel- 
carbon and Sodium hydroxide were found to bring about a substantial isomerisa¬ 
tion ill safflower oil. 

The v-nnons isomerised oil samples were tested for drying time and other film 
properties like lesistance towards water, solvent and alkali and it was found that 
the samples show’ed improvenient in these properties. Varnishes of these iso¬ 
merised si^mples are being prepared and their properties are being studied. 


341, Compositions of Oils by Urea Fractionation Method. 

T. N. MEHTA and S. B. DABHADE, Nagpur. 

The adoption of urea-complex formation for resolution of fatty components has 
been attempted with dilferent methods arrived at in our laboratory. The composi¬ 
tions arrived at by the urea methods compared fairly well with those obtained 
by altogether different methods. For illustration, mixed fatty acids of sesame 
and safflower oil and their methyl esters have been fractionated by eluting urea 
adduct of total acids by alcohol. It is found that the separation in this procedure 
is similar to that of classical and displacement chromatography with urea as an 
adsorbent. 

Fractionation data has been obtained by varying the amounts of urea and 
keeping the concentration of mixed fatty acids in methanol the same. The data 
obtained can be utilized for determining the rough composition of the mixed 
fatty acids as well as for fractionating mixed fatty acids into desired fractions. 

The advantages of urea procedure have been discussed in light of other frac¬ 
tionation procedures. 


342. Copper Plating from the Snlpkamate Bath. 

S. VENKATACHAI/AM and T. h. RAMA CHAR, Bangalore. 

The electrodeposition of copper from copper sulphamate solutions has beefi 
investigated. The Of the foU<w|pg on 
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studied : Electrolyte concentration, pH, temperature, agitation and addition agents. 
The optimum operating conditions for satisfactory deposition have been established. 
Mirror bright plates were obtained with some additions to the bath. 


343. Corrosion Inhibition of Aluminium in Alkaline Solutions : Corrosion 
Potentials, 

J. SUNDARARAJAN and T. E. RAMA CHAR, Uangalore. 

The potentials of aluminium in sodium hydroxide have been measured with 
and without dextrin inhibitor under different conditions. The dissolution of the 
metal is electrochemical in character, and the adsorption mechanism for inhibitor 
action is indicated. 


344. Electroplating of Iron Alloys from the Pyrophosphate Bath. 

(Miss) V.ASANTA SREK and T. h. RAMA CHAR, Bangalore. 

Tlie complex pyrophosphate bath ha.s been used for tlie codeposition of iron 
with nickel and /inc. The alloy plating was studied with reference to the effect 
of the common variables on deposition composition, cathode efficiency and cathode 
potentials. It was possible to obtain alloy deposits of iron-nickel and iron-zinC 
of any desired composition by a variation in the plating conditions. There were 
sudden jumps in the deposit composition and cathode potential in the low c.d. 
range during iron-zinc deposition. The constancy of composition with c.d. at 
higher c.ds. is a special feature of both the alloy plating processes. 


345. Anodic Corrosion of Lead in the Pyrophosphate Plating Bath. 

(Miss) VASANTA SREE and T. h. RAMA CHAR, Bangalore. 

Optimum conditions have been established to promote normal dissolution and 
avoid passivity of the lead anode during the plating of the inctal from complex 
pyrophosphate solutions. The factors which facilitate anode corrosion are : low 
anode c.d., higher free p 5 nrophosphate content and pH of the solution and agitation. 
Under the proper conditions the efficiency of the anode was 100%, and weight 
loss measurements were in conformity with anode potentials. 


346. Electrodeposition of Nickel-Zinc Alloys from the Pyrophosphate Bathi 
Electrode Potentials and Structure. 

S. K. PANIKKAR and T. L- RAMA CHAR, Bangalore, 

The effect of the variables on deposit composition, cathode efficiency and 
cathode potential was studied during the co-deposition of nickel with zinc from 
pyrophosphate solutions. There were sudden changes in the plate composition 
and cathode potential at low c.ds. and they were associated with the deposition of 
alloys of different phases as revealed by X-ray Studies. In the higlP c.d. range the 
composition of the deposit was practically constant. Anodes of nickel and zinc 
were used under separate and joint control, and optimum canditions established 
for satisfactory corrosion. Anode efficiency measurements checked WcU vUh analysis 
of the platings solutions and anode fxjitentUls, 
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347. Studies in the multistegc couatercunrent fractionatioB pf usMttUAtad 
glycerides. 

K. K. ROY, B. T. R. lYRNGKR aiid M. M. CHAKRABARTY, Calcutta. 

Multistage countercurrent fractionation teclinique has been applied to the 
resolution of the glycerides of poppy seed oil with the help of a 'Craig' type, 44 
tube countercurrent extraction apparatus assembled in this laboratory. The tubes 
used were 50 c.c. in capacity. The solvent system employed was a 1 :1 mixture of 
petrol ether (40°—60°) and furfural, the latter being the hypopliasic solvent. 
Starting with 15 gms. of oil, twenty fractions are collected, yield being from 0 0046 
gni. to 4-6 gm. Iodine values in all the fractions were determined by modifying 
■ the usual procedure in the case oi small quantities. Spectrophotometric analysis 
;for determining linoleic acid was done in the case of eight fractions, bonceatration 
of OOO and SOI/, SI/1/ and OOI/, and 01/1/ were evident in some of the fractions. 
The lowest iodine value obtainable was 52 against highest of 150-7 which were much 
better than that obtained by low temperature crystallisation method, namely 91-1 
and 150-0 respectively. 

I'urther work is in progress. 


348. Cadmium Sulphide from Cadmium Metal. 

K. N. MOORTHY and D. S. DATAR, Hyderabad. 

Cadiraium sulphide is required by paints and ceramic industries. As imported 
cadmium sails are costly as compared to the metal, the preparation of the sulphide 
from cadmium metal will be economical. The process evolved in the laboratory 
consists of preparation of cadmium salt by dissolving the metal in a mixture of 
sulphuric and nitric acids and reacting it with sodium sulphide solution. Conditions 
for obtaining cadmium sulphide in dilterent shades of colour are described. 

The process is meant to be used in a small scale industry and provides a 
reasonable margin of profit. 


349. Studies on Bleaching of Castor Oil uaing Active Carbon from Coal. 

T. I/. NARASIMHA RAO, M. M. HASAN and D. S. DATAR, Hyderabad. 

Active carbon prepared by steam activation of coke obtained by low temperature 
carbonisation of Singareni coal is found to have satisfactory bleaching property 
towards castor oil comparable to that of imported carbon used for the purpose. 


350. Preparation of Hydracine Sulphate. 

ESHWAR RAJ SAXENA and D. S. DATAR, Hyderabad. 

Hydrazine sulphate has been prepared in the laboratory by reacting aiumoztift 
or area with sodium hypochlorite and further reacting the hydrazine produced with 
sulphuric acid. The synthesis is performed at 80-85«C. and atmospheric pressure 
instead of 160°C. teniperatnre and 25-30 atmospheric pressure as employed in the 
usual modified Raschig Process. The reaction is complete in about hoar and 
yield of sulphate is 95%. The process is suitable for small scale production of 
hydrazine sulphate. . • . 
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351. Filtrability and Oil Retentinn of Active Gurbons from Singareni Coals. 

ESHWAR RAJ SAXRNA, T. h. NARASIMHA RAO and D. S. DATAR, Hyderabad. 

Filtrability and oil retention of active carbons prepared by low temperature 
carbonisation and steam activation of coal have been determined. Active carbon 
grade I is comparable to imported carbons and active carbon grade 11 has got better 
filtrability and oil retention than imported activated carbons. 


352. Effect of Potassium Chloride on Nitrate Formation in Humus Rich Soil by 
the application of Nitrogenous Compounds. 

S. K. GHOSH, Calcutta. 

1. There is much loss of nitrogen when amnionimn sulphate or urea undergoes 
nitrification on the soil surface due to the formation and decojnpositioii of the 
unstable product ammonium nitrite and hence nitrate tonnation is very less. Nitrate 
formation is, however, prominent at lower concentrations of nitrogen. 

2. Potassium chloride added to the .''Oil along with aniinoniuin sulphate or urea 
increases nitrate concentration due to the formation of potassium nitrite which being 
more stable titan ammonium nitrite remains in the system and can slowly oxidise 
into potassium nitrate. Again tlie presence of potas.sium chloride in the solution 
phase increases the ionic strength of the medium and checks the decomposition of 
ammonium nitrite due to secondary salt effect. 


353. Recovery of Nickel from Dump Slags of Copper Smelter. 

M. M. SHARMA, M. P. DIKSHIT and V. A. AlyTEKAR, Itombay. 

The waste dump slags produced in the copper smelling operation.^ at the Indian 
Copper Corporation, Ghatsila, contain about 0-23% nickel. The estimated amount 
of nickel thus available for recovery runs to about 120,000 lbs. per year. Attempt 
has been made to obtain a nickel bearing concentrate from the slag-s. 

Eleclrographic technique was employed to ascertain the form in which the 
nickel exists in slag. The prints revealed that the nickel bearing constituents were 
finely dispersed as very small particles and that it did not exist as sulphide. The 
specific gravity of the slag was 3-3 and it was observed that there was no constituent 
in it which was lighter than 2-96 sp. gr. Similarly gravity—separation experiments 
with elutriator and Denver’s 1 M mineral Jig brought out the non-responsive nature 
of the slag to this form of concentration. The entire mass of the pulverised slag 
was magnetic. Ammonia leaching at ordinary temperature and pressure was 
unsuccessful. 

Froth flotation process using pine oil and sodium isopropyl xanthate was tried. 
It was found that after sulphidising with sodium poiysnlphide a concentrate was 
obtained with 80% recovery and containing 2-5% nickel. Further work on flotation 
of the slag is planned to investigate the effect of various factors. 


354. Magnesium Sulphate from Sea bittern. 

A. V. RAO and G. T. GADRE, Bhavnagar, 

Magnesium sulphate is of considerable economic value and is used in many 
chemical industries, -such as tanning and dyeing, in the manufacture of paints and 
in the finishing of cotton goods. It is also tised for wetting paper, silk and leathef. 
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Magnesium sulphate is manufactured at present m India mostly by the aetion 
of sulphuric acid on magnesite. In order to conserve the costly sulphuric Acid fdr 
better purposes, a simple process for the manufacture of magnesium sulphate using 
the waste bittern of the marine salt mdustry as the raw material has been developed 
in this Institute. 

'Ihe concentrated bittern (35 5° Be’) is chilled to 0°C. by circulating cold brine. 
The product obtained on cooling is centrifuged and recrystalhscd The punty of 
the product is 98 to 99% and the overall yield is about 50% 

The process is simple m operation and has the advantage in the fact that it 
gives higher yields than the existing processes following the similar method. 


355. Studies on the Seed and Seed Fat of Moringa Oleifera. 

R. D PATEL and L F RABARI, Vallabh Vidyanagar 

Composition of seeds of moringa oleifera and characfenstics of its oil alone 
with the composition of component fatty acids are studied lollowmg \alues are 
reported. 

(A) Composition of seeds vShell % 28 14, Kernal % 71 86, moisture content 
4 86% , Ash content 2 60% , oil content 24 80% , crude fibre ; 23 40% , protein 
30 24%, carbohydrate (by difference). 14 10% 

(B) Chaiactenstics of oil and composition of m f a Refractue index at 25 5°C 

1 466, IV (Wij’s), 69 86, SV 188 1, acid value 156, unsap nutter 114%, 
mynstic 0 113, palmitic 5 825, stearic 4384, arachidic 4 751, bchenic : 5 572, 
lignocenc . 1 151, linoleic 0 8, oleic (by diflerence) 77 404 

356. Studies on the exchangeable hydrogen and lime requirement of some typical 
Indian soils. 


S K. NANDI, Calcutta. 

EvchaiitoCable hydrogen of soils determined by either Hardy and Lewis’ method 
or by titration with Ba(OH)j in presence of N-BaCl, is generally less than the 
diffeience between the values of the base exchange capacity and the total exchange¬ 
able bases of the soils Ihe lower value indicates that all the exchangeable hydrogen 
ions are not biought into a state of neutralisation under the condition of experi¬ 
ment Again the higher value of exchangeable hydrogen generally obtained with 
N-BaCl,-Ba(OH), method than with Hardy and Lewis’ method is due to the higher 
concentration (normal) of the Ba-H- ions and its strongei adsorbabihty 

The lime reciuiiement values of acid soils as estimated by the methods of 
Hutchinson and McLennan, Schofield and Hardy and Lewis agree amongst them¬ 
selves within the limits of experimental error 

357. Investigation on the chemical composition of hydrogen clays prepared front 
soils. 

S, K. NANDI, Calcutta. 

The chemical composition of hydrogen clays prepared from a number of typical 
Indian soils was determined The SiO,/4.1,0, and SiO,/R,0, ratios are well 
correlated with the base exchange capacity of the hydrogen clays. An appreciable 
quantity of potassium is present as a lattice constituent of the clays, showing the 
existence of micaceous clays. Potash content m Montmonllonite clay suggests that 
it is a bcidelhtic clay. Others are very likely a mixture of clays and contain ilHte 
as one of the constituents. Calculation of the lattice composition is possible only 
^ith one clay, which as X-ray analysis shows is a mote mr less pure clay mineral., 
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358. PoMibility of Nickel manufacture in India. 

V. A. AI^TEKAR, Bombay. 

A survey has been made of the reported nickel finds in India with particular 
reference to the occurrence of nikeliferrous tuiuerals in the copper belf of Singh- 
bhuni, Bihar. It has been observed that the ideal way for recovery of nickel would 
be one vvhicli would least interfere with the current established procedure in milling 
and smelting for copper. It is observed that about 75% of the nickel in the ore 
IS to be found in the tailings; another 15% is to be found in the dump slags and 
about 10% of the original nickel is being obtained in the refined copper. It is thus 
seen that a bulk of nickel could be obtainable in the final waste products of the 
present operations. 

Experimental work done by Chatterji et al, Altekar and Sandbir, Altekar and 
Midha on mineralogical and eleclrographical studies; by Altekar on nickel distribu¬ 
tion in, and sink and float studies of the I.C.C. tailings; by Altekar and Midha 
on gravity and flotation treatment of tailings; by Khare on nickel recovery from 
nickel-rich circulating slags of the smelter and by Altekar, Shanna and Dixit on 
treatment of dump slags of the smelter has been surveyed. It has been {Xiiuted 
out that the results obtained so far are not conclusive and that sustained efforts 
should be continued in tins direction. Interest and cooperation of the Indian Copper 
Corporation is acknowledged. 


3S9. Properties of Ganges Silt. 

R. K. SEN and B. CHATTERJEE, Palta and Howrah. 

Ill continuation of our studies on the seasonal variations in the properties of 
the Gauges silt, the effect of the removal of free inorganic oxides on the chemical, 
electrochemical and viscous properties of the hydrogen clays prepared from silt 
samples collected at Palta (Barrackpore) during the premousoon and monsoon 
seasons for three consecutive years has been studied. A larger removal of free 
oxides has been observed in the case of monsoon silts compared to that from the 
premonsoon silts. The percentages of iron greatly decreases on the removal of 
free oxides, the other constituents showing variations to a much lesser degree. 
The monsoon silt ha.s been found to contain more potassium compared to the pre¬ 
monsoon silt. The nature of the variations in the pH and viscosity on the pro¬ 
gressive additions of alkalies as also the chemical composition of the hydrogen 
clays prepared from the Ganges silts indicate the relative abundance of kaolinite 
in the premonsoon silt while illite constitutes the major clay mineral in the 
monsoon silt. A slight decomposition of the clay mineral of the 2 :1 type during 
the removal of the free oxides is indicated by the observed decrease in the total 
acidity values calculated at pH 7-0 in the potentiometric titration curves of the 
hydrogen clays with alkalies. On the removal of free oxides, the inflexion points 
in the potentiometric titration curves become more prominent and the viscosity- 
alkali concentration curves more characteristic of the respective clay mineral. 


360. Polarisation and polishing studies on Copper in a Hull Cell. 

INDRA SANGHI and V. R. RAMANATHAN, Karaikudi. 

Results presented in this paper show that the time of polishing has profound 
effect on the position and size of the polLshed regions. The effect of sp. gr. of 
the electrolyte and also the effect of EDTA on the electro-polishing of copper have 
now been studied. Moreover, the electrolyte level is found to have a marked effect 
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on the curvature of the bands, which also slightly changes witli time. It U atsd 
found that in a Hull cell the total cell voltage increase regularly with increasing 
total cell current and no abrupt or rapid changes occur either in current or voltage, 
as observed by Jacquet in an ordinary cell. With a specially designed probe 
electrode, it has been possible to study the current distribution as existing during 
polarisation ut different points of the anode surface and thus offer some explanation 
for the appearance of variously polished bands which could not he interpreted 
earlier in terms of electrode potentials measured with a huggin capillary and 
reference electrode. Thus, this work indicates the importance of studying current 
density distribution which may control such phenomena and wliich in this particular 
case also explains why two almost well-polished bands are separated by an un¬ 
polished band. 


361. Studies on the Oil of Mimusops Hexandra. 

R. D. PATEI/ and h. F. RABARI, Vallabh Vidyanagar. 

The characteristics of the oil of Mimusops hexandra and the composition of 
(he component fatty acids are determined. Following values are reported : 

Average, wt. of seed : 013fi4 g.; shell % : 46-32; kernal % : 53-68; oil content : 
23-55%; colour of oil: Bright yellow; R.I. a1 31-5°C. : 1-4865; density at 40°: 
0-8976; I.V. : 74-75; S.V. : 185 0; unsap. matter: 105%; acid value: 1-408; Com¬ 
position of m.f.a. ; Palmitic: 14-37; stearic: 12-76; arachidic : 3-62; liuoleic ; 9-96; 
oleic (by difference) 59-29. 


362. Preparation of Hydrazine from Urea. 

U. P. BASH, Calcutta. 

Hydrazine is now a commercial chemical for considerable use. Its industrial 
production nas de\ eloped during the last world war in Germany. The process 
involves the reaction of sodium hypochlorite with ammonia; but the operation needs 
a high pressure Ici-hnique. An alternative method of producing it is from urea. 
India needs the rheiiiical for various purposes and accordingly, a method has been 
worked out for its production from indigenous materials and in a plant that might 
be fabricated locally. 

The difficulty in its economic production lies in the prevention of decomposition 
of hydrazine hydrate formed. This has been extensively studied by varying the 
temperature of reju'tion as well as introducing suitable catalysts to prevent the 
above decomposition. 

The possibility of its industrial production in India has been discussed. 


363. Potassium Sulphate from Sea Bittern. 

H. M. BHAVNAGARY and G. T. GADRT?, Bhavnagar. 

A process has been worked out to recover potas.sinm sulphate from solid obtained 
by concentrating sea bittern between the den.silies 36° and 38°Be’. The solid 
contains potassium chloside and magnesium sulphate in the ratio required for the 
conversion of potassium chloride to schonite, an intermediate double sulphate of 
potassium and magnesium, from which potassium sulphate (98% pure) has been 
recovered by two different methods. The double sulphate (KjSO^.MgSO^.eHjO) au4 
potassium sulphate are useful as fertilisers. 
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364. Study of Fermentation of Cowdung. 

B. THAKUR, B. N. ROY and N, N. SINGH, Patna. 

A study of the fermentation of Cowdung has been made. The main object of 
this work has been to find out a catalytic agent which would accelerate the 
formation of cowdung gas. Various types of chemicals have been tried but the 
most suitable one has not yet been found out. Gas consists of methane, ethane, 
and Carbon dioxide. It has been found suitable for various uses in Science labora 
lories. Gas evolved w-as incombustible in the beginning and gradually it became 
combustible. There was a fixed period when the rate of gas generation was 
maximum. Calorific value of the gas was better during the peak period, aud can 
be well compared with the calorific values of various types of gases used in Science 
laboratories. 

Residue left in the gas plant consisted of ammonia in various forms, volatile 
acids mainly formic and acetic acids. Nitrogen content of the residue was e.ssen- 
tially the same as that of the fresh cow-dung. The work is still in progress to 
find out a suitable catalysst. Furthermore, an effort is also being made to use this 
gas as engine fuel. 


365. High pressure synthesis of ethyl propionate from ethylene, carbon monoxide 
and ethyl alcohol in presence of supported nickel iodide catalyst. 

wS. N. NAG and S. K. BHATTACHARYYA, Kharagpur. 

The reaction of carbon monoxide and ethylene with alcohol has been studied 
under various conditions of temperature, pressure, molar ratios of the reactants, 
and residence-period in presence of supported nickel iodine catalyst. A mixture 
of ethyl propionate, propionic acid, higher hydrocarbons with traces of ether was 
obtained. Tlie reaction pressure was varied from 100 to 500 atm. the temperature 
from 200 to 300°C. The maximum yield of ester was obtained at a pressure of 
367 atmo.sphere, a temperature of 230°C. and a molar ratio of CO ; CjH 4 :C 3 H,OH=s 
2 :2 :1. Using 84% nickel iodide on silica gel as the catalyst, conversions to 42-46% 
ethyl propionate and 62 08% propionic acid wore obtained under the optimum 
conditions. 


366. Synthesis of ester from carbon monoxide smd di-ethyl ether under high 
pressure. 

S. K. PAIviT, A. K. vSEN and S. K. BHATTACHARYYA, Kharagpur. 

The reaction between carlwn monoxide and di-ethyl ether in various molar 
ratios, under variable conditions of temperatures and pressures has been studied 
in presence of supported nickel and cobalt iodide catalysts. The product contained 
a mixture of esters, acids and aldehydes. The reaction pressure was varied from 
1 :0-24 and 1 :0-14. The optimum pressure and temperature for both the catalysts 
were 225 atmospheres and 230®C. respectively. In case of nickel iodide the optimum 
molar ratio was 1 :0’24 and in case of cobalt iodide it was 1 :0-14, for optimum 
ester formation. 

Under optimum conditions of temperature and pressure, the conversions of 
di-ethyl ether have been found as follows : 

84% Nickel Iodide on silica gel as the catalyst 
22-7% ethyl propionate 
12-9% propionic acid 
I 07% aataldehyac 
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84% Cobalt Iodide on siUca gel as the catalyst 
30-33% ethyl propionate 
11-41% propionic acid 
1-79% acetaldehyde. 


367. High pressure synthesis of methyl formate from carbon monoxide and 
methanol in presence of alkali activated charcoal catalyst. 

B. N. AVAvSTHI and vS. K. BHATTACHARYYA, Kharagpur. 

Catalvlic synthesis of methyl formate from methanol and carbon monoxide 
has been studied using alkali supported charcoal as a catalyst under a pressure of 
1800—6000 psi. and a temperature of 100°—250°C. 

The optimum temperature, pressure and residence period for the reaction in 
presence of the best catalyst were found to be 150°C. 3000 psi. and 3 hours 
respectively. 

Tire yield of methyl formate w'as found to rise with the increase in the amount 
of alkali impregnate in charcoal reaching a maximum value of 15 3% (under 
optimum conditions) when catalyst composition correspond to 50 gms. of alkali 
per 100 gms. of charcoal. With further increase in alkali concentration the con¬ 
version to methyl formate decreased. 


368. Investigation on active Iron—^Part V. Influence of codeposition of Lead. 

G. V. h N. MURTY and T. R RAMAvSWAMI, Jamshedpur. 

If Lead is present along with iron in the electrolytic bath in a suitable form, 
the active iron that is deposited is rendered inactive, the amomit so inactivated 
being proportional to the counceutration of I,ead in the deposit up to a limit 
beyond which ilejmsition of the active form of iron does not take place at all. 


369. A combustion method for the estimation of Sulphur in Ferro-manganese. 

G. V. h. N. MURTY and S. K. MAZUMDAR, Jamshedpur. 

A modified coiiiluistion procedure is described for the estimation of Sulphur in 
Ferro Manganese and the resulls obtained by adopting it are compared with those 
of gravimetric and evolution mctboils. It is shown that the modified combustion 
method works out satisfactorily and can be adopted for production control. 


370. Poonang oil and its in vitro digestibility. 

D. MISHRA, Cuttack. 

Poonang (Cnulophylum inophylum) Seeds were collected from coastal region 
of Orissa near Puri and the oil was extracted by different methods. Ihe physico¬ 
chemical studies of the oil showed mainly Sap. Value 198, lod. Value 88 and 

Acid Value 4.5. The oil was liydrolysed, or in vitro digestibility of the oil was 
determined in order to compare with the in vivo digestibility of the same. 

It was done by Twitcliell reagent and also by enzymatic methods. For the 
Igtter the pancreatic lipase and lipases from castor seeds and sbaal seeds were 
used. The splitting of the Poonang Oil, both crude and refined, was compared 

with Poison Oil uu! Earaaj oil (Poo^geioUi u^labra). It WM 

jui——54 ■ 
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observed that Poonang oil underwent hydrolysis by chemical and enzymatic pro¬ 
cesses at a lesser extent than the ground nut and Poison butter but when compared 
to Karan.) oil the extent of hydrolysis was found more or less similar. There was 
no difference in the extent of hydrolysis of crude and refined Poonang oil. 


371. Production of high grade Manganese Dioxide concentrates from low grade 
dump ore from Shimoga District, Mysore.—Flotation concentration. 

V. A. ALTIJKAR and D. D. AKURKAR, Bombay. 

During the course of a visit to the manganese mining area in Shimoga dis¬ 
trict of IMysore State, dumps and deposits of low grade ores were observed by 
the senior author. Since several of the low grade samples were potentially pro¬ 
mising, about a dozen such samples were collected and a programme of intensive 
ore-tcsting launched in the oredressiug laboratory of the Bombay University. This 
paper describes the beneficiation of one particular sample which ha\ ing failed to 
respond to simpler gravity separation tests was tested for flotation concentration. 
After a thorough investigation of various factors like pulp densil)-, pH, collecting 
agents, modifying agents etc., it was possible to upgrade the material from an 
original assay of 20-42% manganese and 54-52 % silica plus other impurities, to a 
finished concentrate assaying 55% manganese, 1-8% silica and other impurities. 
The overall rccoverv' obtainable was more than 80%. Tlie concentrates contained 
more than 85% MnO,. 

A very high-grade dioxide concentrate, potentially suitable for chemical and 
dry-cell use has been thus produced by flotation. 


372. Component acids of Indian fresh water fish (Notepterus chitala) visceral oil. 

S. P. PATHAK and B. N. TRIVEDI, Varanasi. 

The component acids of Chital visceral oil (Iodine value, 76-2; free fatty acid, 
0-1%; unsaponifiable matter 1-2%) have been investigated by the usual fractional crys- 
tallntion and ester fractionation methods. The fatty acids comprise 2-6% myristic, 
25-0% palmitic, 6-5% stearic and 0-2% arachidic among the saturated acids. The 
unsaturated p.art include 10%, C„ 16-2%, C„ 33-4%, Ca, 12-7%, and Cj, 
2-4%, with mean unsaturation of —2-0, —2-1, —2-4, —3-4 and —4-3 respectively. 

The component acids of Chital (visceral) fat strongly support the view that 
fats from marine fishes and fresh water fishes are of two distinct type. The 
characteristic points in the fresh water fish fats are the small proportion of un- 
saturated Cji acids, the predominance of C, unsaturated acids and presence of 
appreciable quantity of hexadecenoic acid (about 10-20%). The mean nnsaturation 
in the unsaturated C,„ and C„ groups appear to be somewhat higher than in the 
corresponding group of fatty acids from marine species. Further that these fats 
from fresh water origin show first indication of the tendency to be almost exclusive 
prominence of oleic acid (with its chemically related polyethenoid acids) amongst 
the fats of the more developed land fauna and flora. 


373. Investigation of the glycosides from Indian Celery (Apium graveolens) and 
the synthesis of Chrysoeriol. . 

M. O. FAROOQ, I. P. VARSHNBY, W. RAHMAN and P. C. GANGWAR, 

Aligarh. 

Further work on Indian Celery seeds (Apium graveolens) using paper chroma¬ 
tographic technique showed. th^ one o£ ^the two glyci0(ii4et refwted 
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(graveobioside B) is a mixture o£ two compoaents viz. apiin (apigaQia>7*api!Osyl 
glocoside) and crysoeriol-7-apiosyl glucoside. The second glycoside, graveobioside A 
(luteolin-7-apiosyl glucoside) is a pure product. For comparison purposes chrysoeriol 
has been synthe'iised by the condensation of carbethoxy-ferulyl chloride and phloro* 
' glucinol in presence of anhydrous aluminium chloride in dry ether. The chalcone 
obtained was cyclised, and purified by chromatography on alumina gave homoerio- 
dictyol ra.p. 220-22®. Sodium acetate-i<idiiie oxidation of homoeriodictyol yielded 
chrysoeriol. 


374. Spectrographic analysis of the Fatty Acids obtained from Ocimum basilicum, 
O. canum, O. kilimandscharicum and O. sanctum seed oil and linseed oil. 

M. A. SlIAlKir, V, G. StJNAR and A. V. PATVVARDIIAN, Sangli. 

The fatty oils obtained from the Ocimum seeds and linseed from plants grown 
on the iJiemises of the Willingdon College, were saponified and the unsaponifiable 
matter extiacted. The mixed fatty acids were llieti obtained in pure condition and 
were subjected in each case to the standard alkali-glycol treatment. The extinction 

coefiicients (E j ) were determined for the bands with the heads at 234 mji after 
alkali-i.somerisation <it 180®C. for 60 min. and at 268 m/i after alkali-isomensation at 
170°C. for 15 min. on a Beckman spectrophotometer DU model (with photomnlliplier 
attachment). 

From the observations of E values made in the case of the mixed fatty acids 
obtained from the oils, percentages of oleic, linoleic, linolenic and saturated acids 
have been calculated. The percentage of linolenic acid obtained by this method is 
much higher especially in tlic case of the Ocimum seed oils than that obtained by 
bromiuation and other methods. 


375. Non-fatty matter from the seed* of Eclipta erecta, Linn. 

R. V. FATWARDHAN, V. G. SONAR and V. A. PATWARDHAN, vSangli. 

Eclipta erecta, Linn., known in Maratlii as ‘Maka* or ‘Bliriiiguraja’ is an animal 
plant belonging to the botanical family-compositae. The plant has a high medicinal 
value and is abundant throughout India. The seeds used in the present work 
were obtained fiom the plants grown in Sangli. 

The non-fatty matter in the seeds was obtained after complete extraction of the 
fatty matter from the crushed seeds by means of ether. On analysis of the non¬ 
fatty matter by A.O.A.C. methods, the following percentage composition was obtain¬ 
ed : Moisture 8'7, Mineral matter (ash) 10‘6, Sand and Siliceous matter 1-9, Crude 
protein 13, Crude fibre 44-2 and digestible carbohydrates 23-5 (Starch 14 4). Ash 
contained iron, manganese, calcium, magnesium, potassium, chloride, sulphate. 
Carbonate, phosphate and silicate. 

The identification of the amino-acids obtained on hydrolysis of the non-fatty 
matter has been done by the application of circular paper chromatography. The 
chromatogram has shown the presence of leucine, phenylalanine, valine, tyrosme, 
proline, alanine, glutamic acid, serine, arginine, histidine and lysine. 


376. Reactioa of Iodine in Alkaline solution with Hydrocellulose. 

R. NARAYAN RAO and C. 8. MARWANI, Bombay. 

In ofder to test whether the reaction of iodine in alkaline, conditions, pH 13, 
can be employed for the estimation of aldehyde groups, five hydrocellnloses iHtfe 



iM Proc. 46th ini. Sc. Cong. : Part III : Abstracts 

var^'ing copper numbers were prepared and treated with iodine in alkaline condi¬ 
tions. The fall in copper number seems to correspond with the rise in —COOH 
after treatment under specific conditions. 

The o.xidation of aldehyde groups of hydrocellnlose was maximum in a solu¬ 
tion of OTN iodine at pH 13 with a period of treatment of one hou * at 15®C. Most 
of the hypoiodite consumed by the hydrocellulose has been found to be used for 
the oxidation of its aldehyde groups to Carboxyl groups. But since all the aldehyde 
gioups are not found to be oxidised to Carboxyl groups, the hypoiodite method 
cannot be used for their estimation. 


377. Coal gas as a substitute for synthesis gas in the Fischer-Tropsch Synthesis. 
Effects of temperature and composition of coal gas on the mechsmism of 
reactions. 


G. C. BASAK and N. C. NIYOGI, Howrah. 

The work embodied in the paper relates to the study of the effect.s of tempera¬ 
tures and gas compositions on tlie formation of different hydrocarbons in presence 
of a catalyst by keeping other variables constant, 'fhe catalyst chosen was a cobalt 
base catalyst with a composition 40Co ; 8 MgO ; STliO, ; 80 kicselgulii yjrepared by 
the authors. The reactions were carried out at three different temperatures varying 
between 180®C and 200°C using coal gas. The compositions of gas samples were 
adjusted to CO :H, ratios varying from 1 :l-5 to 1 :4 in final gases. The results 
showed that at all these temperatures, highest overall conversion efficiencies and 
utilisation degree were obtained with a gas composition having CO :Hj ratio of 1 :2. 
At 200°C the maximum conversion of CO to hydrocarbon formation was possible 
but the formation of CH 4 being more pronounced, the yield of licpiifiable hydrocar¬ 
bons showed a marked decrease. The yields of hydrocarbon including CH* regis¬ 
tered progressive rise with increasing ratios of CO : Hj and the maximum was 
attained at 2{)0°C. Curiously enough, the yields of hydrocarbon excluding CH* gave 
the highest figures only with CO ;H, ratio of 1 :2 and was maximum at 190®C. 


378. A modified Baudouin test for detection of adulteration of Ghee or Butter 
with Vanespatl. 

O. P. KAPUR, M. SRINIVASAN and V. SUBRAHMANYAN, Mysore. 

Se.sarae oil alone among vegetable oils and indeed among all fats and oils gives 
a pink colour when treated with furfural and hydrochloric acid. The reaction is 
based on the condensation of sesamol obtained by the hydrolysis of sesamolin 
contained in sesame oil with furfural. The addition of sesame oil to margarine 
and Vanaspati is compulsory. 

Simple as the test is, it can still be performed only with laboratory facilities. 
It requires the two chemicals, hydrochloric acid and furfural. Furfural being 
unstable to light (photo-decomposition) on stora.ge, it has got to be freshly dis¬ 
tilled for the test. It has now been found that on conversion of furfural Into 
hydrofuramide, this solid, stable substance can be used in small quantities at thft 
time of test, and requires no attention with regard to its preservation. This ia a 
step forward since this test became official under the name ‘Bandouin Test* as 
modified by Villavecchia with the use of furfural. The method of preparing hydfo- 
furamide in quantitative yields which has not yet been so far described in the 
literature and procedure for dbing this test will be discussed. 
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379. Fabrication of Sintarad Typo Nickel Cadmium Battarie*. 

P V. VASUDEVA RAO, S. GHOSH and H V. K UDUPA, Karaikudi. 

Tlie bmtered type nickel<admium batteries differ from the flat'pocket (tod 
tubular type batteries m the method of support of the active material. Njdcel 
povvder is sintered into plates, which are very highly porous. Nickel nitrate or 
cadmium nitrate are then impregnated into the pores m the form of solution io 
vaccuo and formed electroljtically to the respective active material for positive 
and negative Ihe process of sintering, iiupregiiition and foiming are described 
with graphs to illustiate the performance of the cells assembled in the laboratory. 

The capacity of the cells as calculated trom the weight of active material is 
found to he better than that reported m literature 


380. Recovery of Lead values from storage Battery Scrap. 

A K VBDIjL WAHEhD, S GHOSH and H V K T DLPA, Karaikudi 

The pioblein of recovery of lead by a simple procedure from bittery scrap 
consisting of vauoiis lead o\idts, sulphate etc has been attempted b> several 
workers '-Infl iurtiace process is said to be the most eionoinical wliere ticatment 
of the sciap and subsequent briquetting is cssentul for the recoven ihe method 
described here consists m heating to nearly £00°C or mote the powdered active 
inaternl snd the dross tosether with commerenl sodium earbiuate to reeover the 
lead values It has been noted that addition of alkili with alkali carbonate had 
no special influence cm the recovery of lead values Ihe actusl recover} from dis¬ 
carded battel of the type I S 3 CSX 13 has been tried to show that the lead 
values (an lie lonipietclv recovered by tne above simple proccdiiit Ibis process 
has possibility of being successfully adopted even on a small scale 


381. Effect of rotation of Cathode on Nickel Plating from Watt's Bath. 

K C NARASIMHAM and H V K IDT PA, Knrukndi 

Nickel deposition was carried out on statioiiaiy and rotatmq cathodes of mild 
steel, copper and brass at two diffeient coinposilion of Ihe bith Eficct of pH and 
current density was siso studied Ihe harJne.s of the deposit obtained under 
diffcicut conditions were determined using microhardncss tester 

The probable cause of bnght deposit ol tamed from oidiuii} Watt’s bath nsmg 
a rotating cathode is discussed m the light of the lesults obtained now and on 
the basis of the work of earlier workers 


382. A Paper chromatographic study of the sugar constituents of some important 
vegetahle (ihres. 

A K BANERJEE and G HALDRR, Barrackpore 

Although a part of the hemicelluloses present m the plant is removed throngH 
attack of micro-organisms during retting, a considerable amount is left with thv 
fibre The sugar constituents of this fraction was studied m ten different fibres 
of commerce. These were : Jute from C. capsularis and C. olitorius, Roselle and 
Meata from Hibiscus sabdariffa and H. canmbinus respectively, Sunnhemp [Crotakftfi 
juficga), Manila Hemp (Musa textiles), Sisal {Agave sisalana), and fibres frdtn 
AbutiUm ineUcum and Uretta lobata. In the acid hydrolysates of these fi l tfea 
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pentoses and hezoses were detected by two dimensional paper chromatography. 
Xylose, arabinose and ribose were found to be the major constituents for most 
of the hbres. Galaturonic acid was found to be present only in small amounts in 
two of the fibres studied. 


383. Study of the sugar constituent* of barks of some fibre producing plants by 
paper chromatography. 

A. K. KUNDU and M. K. MUKHERJKli:, Ilarrackpore. 

An investigation was undertaken to study the free sugar and sugars associated 
with the hemicellulous in the bark of three important fibre producing plants :— 
Hibiscus cannabinus, Boherueria nivea and Malachra Capitata and in the leaf of 
Agave sisalana by paper chromatography. In the free state sucrose, glucose and 
fructose were detected in all the plants but no pentoses. The major sugar consti¬ 
tuting hemicellulose were found to be xylo.se, arabirose, galactose, ribose and 
glucose. Small amounts of mannose, rhamonose, ribose were also present. Galac- 
touronic acid was present in II. cannabinus and in trace;, in B. niuca and M. 
capitata but was absent in A. sisalana. In II. cannabintis two unidentified pentoses 
(u, and Uj) and two hexoses {u^, Uj), and in B. nivea Uj, u* and in .4. sisalana 
Uj, Uj and another unidentified pentose n, and in I\J capitata u,, u, and u, were 
found. Rxyiose values of u,, Uj, u„ u*, u, are re.spectively 0 90, MO, 1-29, 1-40, 
116 in n-Butanol-pyridine-water and 120, 1T6, 1-32, 1'3S, 1-35 in water saturated 
phenol. 


384. A new approach to passivity and corrosion inhibition. 

K. S. RAJAGOPALAN and K. BALAKRISIINAN, Karaikudi. 

In the course of a study on passivity induced by various pretreatment processes 
for metals, the authors have observed that passivation of the metal surface can be 
accompanied by a shift in potential in the negative direction in the case of 
alumina, no shift in the case of zinc and a shift in the positive (nobler) direction 
in the case of steel. Thus, passivity need not at all be accompanied by a shift 
of the metal solution potential in the positive direction only. The results are satis¬ 
factorily explained by appl>ing Glasstone, Laidler and Eyring theory of rate pro¬ 
cesses to the potential of a corroding metal .surface. The equation for the electrode 
potential thus derived shows that such shifts in potential as those mentioned 
above arise from changes in the anodic and cathodic areas. The conclusions thus 
drawn are fully corroborated by polarisation data obtained on the treated metals. 


38S. Tensammetric studies on corrosion inhibitors. 

K. S. RAJAGOPAI^AN, V. K. VENKATESAN and K. BALAKRISHNAN, 

Karaikudi. 

It is shown that the adsorbability of corrosion inhibitors can be conveniently 
studied at different D.C. potentials applied to the mercury micro-electrode used 
in classical polarography and at the electro-capillary maximum of roerenry, when 
the mercury surface is uncharged, by using Bryer and Gutman technique for the 
tneasnrement of the capacity of the micro-electrode. Changes in the* capacity of 
the micro-electrode occur when adsorbable substances are present at the mercury- 
solution interface. Studies with several organic acid corrosion inhibitors have 
shown that a number of them exhibit a very high degree of adsorption at the 
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mercury-solution interface. It is also seen that this adsorption extends over A 
siderable region on the negative side of the electrocapillary maximum in tbft 
of some inhibitors and it is to the same extent on both sides of the electrocapillary 
maximum in the case of others from which it is concluded that the essential 
mechanism by which inhibition is given by the former chemicals is cationic while 
that of the latter is both cationic and anionic. 


386. Turbulent medium Tensammetry. 

K. S. G. DOSS and V. K. VKNKA.TRSAN, Karaikudi. 

The effect of surface active substances on dropping mercury electrode capacity 
can be studied by A. C. palarography. This has been leimed as “Tensammetry" 
by Brcycr. It is shown that stirring may increase the sensitiveness of tensammetry 
over thirt\-fold. The results are reported herein of the behaviour of manoxol OT 
in 01 M in KCl solnlions. This technique, which is named “Turbulent medium 
Teiisaninielry” is shown to be of special interest for estimation of surface active 
siibstniices as well as in the study of adsorption desorption kinetics. 


387. Differential Thermal Analysis studies of Calcium Carbonate and Silica 
Mixtures. 


ABDR aw and B. V. vS. STIBBA RAO, Hyderabad. 

Reactions of calcium carbonate and silica mixtures, previously decomposed by 
heating at 840°C for three to six hours were subjected to differential thermal 
analysis. The uureacted silica in the reaction mixtures was determined by differ¬ 
ential thermal analysis and the free lime by Iodine method. From the data obtained 
it was shown that tricalcium silicate and tricalciiun disilicale were formed when 
the amount of calcium carbonate in the mixture was in excess and calcium disilicate 
was formed when silica was in excess. The mechanism of the reaction was explained. 


388. Adsorption of Carbon Monoxide on Nickel and Cobalt powder catalysts. 

V. SRINIVASAN and K. R. KRISHNASWAMI, Bangalore. 

The chemis<3i ption of CO on nickel and cobalt powders has been .studied in 
detail in the temiierature range —191° to 300°C. In the case of nickel powder, 
conclusive evidence has been obtained for the formation of large quantities of 
nickel carbonyl in the temperature range of —80° to I00°C indicating a bulk 
reaction, whereas with cobalt not even traces of carbonyl formation could be de¬ 
tected at any temperature up to 200°C. 

Adsorption studies of CO on nickel powder at 200°C and above revealed the 
formation of CO, which was found in the gas desorbed after adsorption, indicating 
the catalytic conversion of CO to CO, in the presence of nickel. The behavipuf 
of cobalt was similar to that of nickel in the temperature range of 200° to 300°. 
Further, the catalytic conversion of CO to CO, was manifest even at 0° in the 
case of cobalt although no CO, conld be detected in the case of nickel at tempers- 
tures below 200°. 

Calculations of adsorption of CO on these metals are therefore not feasible «t 
'ifcetnperatnree of 0° and above where an actual dtemloel reaction takea plaoe. 
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389. High pressure reaction of Carbon Monoxide with Butane Diol. 

G. K. NARAYANA REDDY and M. R. A, RAO, Bangalore. 

It lias been reported in literature that under high pressure conditions, carbon 
monoxide reacts with butane diol giving rise to 69% adipic acid. But iuvestiga* 
tious carried out in this laboratory indicate that when carbon monoxide reacts 
with butane diol, the major product of reaction is valeric acid. A maximum yield 
of 47% of valeric acid is produced at a pressure of 4000 psi at 290*^0. The yield 
of adipic acid under these conditions is less than 5%. Free energy calculations 
for the reaction also indicate that valeric acid should be produced in preference 
to adipic acid. The eflect of temperature, pressure and the relative concentration 
of carbon tconoKide on the yield of valeric acid has been investigated in detail. 


390. The reaction between Carbon Dioxide and Amines at high pressure. 

T. \ .H.NTitiOPAEA CHARDU and M. R. A. RAO, Bangalore. 

Dialkyl ureas are being .synthesised by the interaction of aliphatic amines and 
carbon dioxide. The reaction proceeds with the formation of the intermediate 
product alky] ammonium alkyl carbamate which in turn decomposes at high pres¬ 
sures yielding di.-dkyd ureas. 

The effect of temperature and the influence of pressure has been studied 
employing carbon dioxide and heptyl amine as reactants. It is found that at an 
optimum temperature 155°C and a pre.ssure of 1700 psi with a residence period 
of 5 hours, a maximum >ield of 31% diheptyl urea can be obtained. An analysis 
of the compound confirmed the formation of diheptyl urea. The yield of urea 
diminished with a further increase in pressure at I65°C. 


391. Studies in collector mechanism of Xanthates in the flotation of Sulphide 
Minerals. 

S. RAMACHANDRA RAO and C. C. PATlil/, Bangalore. 

Aqueous solutions of pota.ssium ethyl, isopropyl, butyl and amyl xanthates 
have been subjected to tlie action of oxygen, carlxm dioxide and a mixture of these 
two gases with a view to deteimining the nature of decomposition products formed. 
In prt.scnce of pure oxygen, the products are dixanthogen, carbonate and sulpliide. 
When a mixture of carbon dioxide and oxygen are used, only dixantliogcn is 
obtained. In presence of oxygen, the rate of decomposition is comparatively low, 
but in presdice of a mixture of oxygen and cat bon dioxide the rale is much faster. 
When carbon dioxide alone is passed, the xanlhale is decompohed into carlxm 
disulphide and the corresponding alcohol. The decomposition into dixauthogen 
seems to be favoured in presence of oxygen 

The rate of decomposition is considerably lowered when the pll of the solu¬ 
tion is raised. 

Influence of metal salts like cupric sulphate, ferric sulphate, lead chloride and 
zinc sulph.ile ha\e been similarly studied under various conditions. Copper has 
been found to favour the oxidation in presence of oxygen. Enhancement in the 
reaction rate has also been noticed with iron salt in the presece of oxygen and 
carbon dioxide mixture. Lead and zinc ions are found to have no appreciable 
effect on the rate of the reaction. These observations have been explained. 

lire Arrhenius’ equation for the influence of temperature on the reaction ratea 
has been found to hold good. ■* 
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392. Sedimentation volume of MMun eernmte clays. 

GURUDAS MANDAI, and D. LAHIRI, Calcutta. 

Sedimentation volume of clay, clay mixtures, ground clay and also fractionated 
clay to cover a wide range of particle size distributions and specific surfaces was 
determined after purification and conversion to H-rlay. Sedimentation volmrie 
was determined in presence of distilled water and also distilled water containing 
a few drops of HCl. Though in general sedimentation volmne was found to in¬ 
crease with specific surface, the values were considerably influenced by particle size 
distribution determining packing of particles and also mineralogical composition. 
A montmorillonitic type of clay had a comparatively smaller sedimentation volume. 
From the results obtained, the clays could be classified into two groups. First 
group of clays represented the kaolins giving a comparatively higher sedimenta¬ 
tion volume and the .settled material being in a comparatively loose condition, 
easily dispersable by shaking. These clays showed decreased sedimentation volume 
on addition of acid. The second group of clay consisting of bentonite, ground 
samples of a kaolin type of clay and a sample of clay suspei ted to contain mout- 
morilloiiite settled with a comparatively smaller volume, the settled material was 
compact and the supernatant liquid was turbid. Addition of acid increased the 
settled volume considerably and loosened the sedimented product in this case. An 
explanation for such behaviour has been given. 


393. Studies on the purification of some clays of Andhra Pradesh. 

M. A. QAIYUM, Hjderabad. 

Quantitative mechanical and chemical analvsis of four principal clays of Andhra 
Pradesh were performed to investigate the suitable methods for their purification. 
Purification of representative samples of Pachegaon, Chintryal, Sriraiigapur and 
Shekhapur clays was done by mechanical and chemical methods. Very slight ini- 
provemeiit was found in the physical properties of clays after purification. There 
was very slight difference in the chemical composition of the raw and the washed 
clays, e\cept in case of Shekhapur clay about 80% of the iron was temoved. 
I'urther work on the purification of the above clays by Electrophoresis is in 
progress. 


394. Insulation refractories for the high temperature electric furnace. 

ABDE AU, Hyderabad. 

To fireclay and .Assam sillinianite powder mixtures of 66 67 and 33 33 parts 
respectively, varying amounts of saw dust (10 to 20 pails by weight) and of coal 
dust (60 to 7S parts by weight) were added. The mixtures, after being aged, were 
briquetted, diied and fired to a niaxiiuura temperature of 1350°C. The total drying 
and firing shrinkages as well as the tensile strengths of the various bodies were 
determined on the sets of six test pieces for eacli type. The specimens in which 
coal dust was used were somewhat discoloured and were comparatively less strong. 
The bodies having 10% and 20% saw dust had sufficient porosity, and tensile 
strengths of 228 and 137 Kg/cm*, and total shrinkages of 6-5 and 6-3% respectively. 
As the heat insulation refractory lid of the electric furnace should have sufficient 
abrasive resistance as well as porosity, the composition containing 10 parts of saw 
dn$t was employed in the fabrication of the lids, which are proving satisfactory. 

HI— 
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395. Utilintion of spent nickel cntalyst from Vanaspati industry—Recovery of 

fat filteraids and nickel and its reactivation. 

OM PRAKASH, ATMA RAM and JAGDISH CHANDRA GUPTA, Kanpur. 

Samples of spent catalyst from several hydrogenation factories have been, 
analysed and found to contain 42-2% to 84-2% of fat, 7-0% to 11-3% of nickel and 
7-0 to 47-4% of siliceous matter with traces of impurities. 

Following 3 methods have been tried for recovering adhering fat from spent 
nickel catalyst. 

(1) E.vtraction with solvent and centrifuging 

(2) E-vtraction with solvent, settling and filteration. 

(3) Digestion by an acid. 

The method of digestion with formic acid is the most convenient one for the 
purpose of reactivation of nickel of the spent nickel catalyst. The method of acid 
digestion consists in treating spent nickel catalyst with dilute mineral acid or 
formic acid and stirring it for a few hours keeping the temperature at 105°C. The 
fat is separated and generally floats on the top and nickel goes into solution in 
the form of nickel formate. The impurities of iron and aluminium are removed 
from the solution of nickel formate by precipitating them as their hydroxides 
using ba.sic nickel carbonate and hydrogen peroxide. The nickel formate obtained 
above compares favourably with the imported one as regards its catalytic activity 
in the process of hydrogenation. 


396. Manufacture of Lithopone—^Part 1. 

OM PRAKASir, A. C. GTTTA, V D. ATHVWAI/E and vS. S. CHOPRA, Kanpur. 

Lithopone which is one of the most important pigments used in paint industry 
is not manuf ictured in India so far, whereas its consumption in the country till 
the imjxisition of rerent import restrictions was estimated at several thousand 
tons. Work was, therefore, taken up with a new to study the possibility of 
stalling manufacture and to find out working details of the process of manufacture 
of this important pigment in the country. The piocess of manufacture in foreign 
countiies is covered by a volume of patents. 

Tliis part of the paper deals mainly wdlli a review on the manufacture of 
lithopone and the possibilities of its manufacture in the country with regard to 
availability of raw mateiials and technical knowhow. Results of laboratory experi¬ 
ments conducted so far ha\e been given. 

The lalxiratory work will be followed up by work on pilot plant scale after 
which* the economics of the process will be worked out. 


397. Strength of hand made papers—Tensile Strengths. 

D. D. JATKAR and S. A. SALETORK, Hyderabad. 

In machine made papers, the tensile strength is usually higlier in machine 
direction than in cross direction due to greater alignment of fibres in that direction. 
This property was also studied with regards to hand made paper the production 
of which of uniform quality to a great extent is a matter of skill of the operator 
concerned. Paper sheets 22'' wide and 30" long were lifted in hand operated vat« 
and tested in lengthwise and widthwise direction since there is no machine and 
cross direction in hand made papers. It was found that, generally, the tensile 
Strength Was higher in widthwise 4it«ctio]} than in lengthwise direction which is 

f 
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contrary to the property exhibited by machine made paper. !nie po$sri^ ffiftSdOd 
for this difference between machine made and hand made paper are discnased. 


398. Active Carbon from Palana (Rajasthan) Lignite. 

T. L. NAKAvSlMHA RAO and D .S DATAR, Hyderabad. 

Studies on the preparation of active carbon suitable for the adsorption of 
ben/eue and acetone were made usni}? Palana hi^nite Ihe lignite samples were 
caibomscd at 620-640°C and steam activated at U00-920°L Ihe beiuene and acetone 
adsorption at 35°C was 43 1% and 219% respectively. 


398(a). An approach to the preparation of Cellulose powder for chromatograpKie 
separation. 

P. P. 5IUKHEKJBE and P. NANDI, Calcutta. 

All attempt was made to i>repare celluloe powder ii; this lalxiratory for 
utilising in chromatography work. 

•Absorbent cotton wwl was digested witli HCl solution (3:1) at 80*^0 for 15 mins. 
'I'lie ma.ss Iieing given a thorough swirling moton from time to time. The mass 
removed just before gelation, and washed well with disilled water to free from HCl. 
It was then dried and powdered in a morUir. , 

Microscopic dimension of the particles iu the powder and that of Zellulose, a 
foreign product were alike. Ash content and adsorption capacity of the powder 
and of Zellulose were compared. 

The dye malachite green was separated from methylene blue chroinatographi- 
cally in the cellulose column. Sepaiation of compounds of biochemical importance 
by column chromatography are now being studied. 


399. Studies on Bleaching of Glycerine using Active Carbons from Coal. 

T. L. NARASIMHA RAO and D. S. DATAR, Hyderabad. 

Active carbon prepared by steam activation of coke obtained by low tempera¬ 
ture carbonisation of coal was found to possess satisfactory decolorising property 
towards glycerine. 


400. Prevention of caking of ammonium nitrate—Part III. Comparative study oH 
fatty amine, bone and river silt as coating agents. 

ESHWAR RAJ SAXENA and D. S. DATAR, Hyderabad. 

The present paper de-scribes the effect of using fatty amine, bone and river 
silt as coalng agents on the hygroscopicity of ammonium nitrate as such or diluted, 
with calcium carbonate and river silt. It is observed that fatty amine is Cdnt* 
parable to bone and silt as coating agent for ammoniom nitrate as such but, is' .; 
less effective than ^ne and silt for diluted salt. ,, 
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401. Manufacture of Qualitative Filter Paper from Tailor Cuttings—New Whito 
Rags. 

D. D. JATKAR and S. A. SAI^RTORR, Hyderabad. 

Laboratory trials on batches of 100 gms. each of new white tailor cuttings 
for the manufaclure of Qualitative Filter Papers were carried out. I'he raw mate¬ 
rial was digested with 1, 2 and 3% caustic soda in different e.’cperimeuts and allowed 
to ret for different periods of time. The stuff was then bleached and beaten in 
a small laboratroy Hollander lieater to different freenesses and small samples of 
filter paper were prepared with the help of a laboratory sheet making machine. 
The samples were tested for their filtration rates by the standard A.S.T.M. method. 
Some of the samples compared well with foreign samples. Further work is in 
progress. 

402. Studies on the reactive groups of Collagen: Methylation and Guanidination. 

K. THOMAS JOSEPH and S. M. BOSK, Madras. 

Collagen has been esterified with a number of reagents. It has not been found 
possible to methylate collagen fully with diazomethane or meth}! iodide even when 
the reaction was alKiwed to proceed for a large number of days. Dimethyl sulphate 
and triniethyl phosphate were successful in introducing a large number of methoxyl 
groups but the reaction was not specific to the carboxyl groups. Some N-methyla- 
tiou also took place with these reagents. P'ull esterification of collagen was achieved 
with methanohe HCl and methanol and thionyl chloride in agreement with the 
results of earlier workers. The jeaclion was specific to the carboxyl groups and 
no N-melh}lation took place as shown by the amino nitrogen determination. A 
new reagent, methanol and ethyl chloroform.ite was used to methylate collagen. This 
reagent was successful in bringing about the full esterification of collagen but a 
phenomenon accompanying the esterification by this methorl was an increase in the 
free amino nitrogen. The effect was reversed in an alkaline buffer and experimental 
evidences are given to show that it is due to an N-Q-acyl shift in serine and threonine 
residues. Since the reaction was peculiar to methanol and ethylchloroformate it is 
concluded that it is the catalytic effect of ethylchloroformate which brought about 
the acyl shift and not the esterification of carboxyl groups. When collagen was 
treated with O-methyl iso-urea sulphate in alkaline medium about 65% the e-amino 
groups of lysine were converted into guanidino groups. 

403. The Effect of Lyotropic salts on the shrinkage temperature of tanned 
collagen. 


S. GHOSH, Madras. 

Salts like CaClj iMgCh and KCNS are known to exert a peptisiug effect on 
collagen by breaking the H-honds resitonsible for its structural stability. In the 
present work the shrinkage temperature T' (which is a measure of the structural 
stability) of differently tanned collagen has been studied after soaking them in high 
concentrations (IM and 3M) of the above salts. It has been shown that in case of 
tanning by formaldehyde, basic chromium sulphate or fish oil, the T, is lowered 
showing that at least a part of the groups (peptide or hydroxy proline) taking part 
in H-bond formation are free even after tanning. In case of vegetable tanning on 
the other hand, the T, is unaffected showing that tannin here attacks the above 
sites of H-bonding and alters the nature of collagen in such a manner that the 
resultant tannin-protein complex becomes resistant to the lyotropic action of the 
Baits. 
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404. Tbe iso-electric points of oil-tenne<l leetbers (usd the rneehns^mi of 

tanning. ^ 

S. GHOSH AND Y. NAYUDAMMA, Madras. 

Ill an attempt to elucidate the reactions involved in tanning hide or skin collagen 
with fish oil, the shift of the iso-electric point of goatskin collagen as well as of 
formaldehyde and chrome pretauned collagen on tanning with oil, has been investi¬ 
gated by electro-osmotic method. The very low value of llie iao-electric point for 
all the oil-laniied samples, as well as the fact that the values for all are in the pH 
range 2’5-3, have been interpreted as shofting that the mam reaction occurring in 
oil-tanning is the attachment of oxidised fat or fattj- acid to the peptide groups 
of the protein, possibly by hydrogen bonding. 


405. Study on the seed oils of Xanthium Strumarium and Pithecellobium Dolce. 

U. D. PATliD, N. G. FATED and D. E. RABARI, Vallabh Vidyanagar. 

Following characteristics of the oils from seeds of Xanthium strumarium (I) 
and Pithecellobium dulce (II) are reported along with the composition of the com- 
p<jnent fatty acids in m.f.a. 

Cluuacteiislics of the oil: % oil; (I) 2813, (II) 11-21; R. I. at 31°: (I) 1-4985, 
(II) 1-4905; Density at 30°: (I) 0-9185, (II) 0-9003; I.V. : (1) 142-1, (II) 83-7; Acid 
value: (1) 1-133, (II) 3024; Acetyl value: (I) 16-44, (II) 14-54; Uiisap. matter % : 
(I) 0-175, (II) 0-5412. 

Composition of m.f.a. ; Myristic.- (I) 0-8654, (II) 2-331; Palmitic: (1) 7-807, 
(ID 6-234; Stearic: (1) 3-863, (II) 4-313; Arachidic : (1) 0-2951, (II) 5-284; Beheuic : 
(1) 0-37s50, (II) 8 065; Dignoceric : (I) 0-9759, (II) 4-212; Rinoleic : (I) 69-57, (II) 10 77; 
Oleic; (I) 16-18; (II) 58-90. 


406. Studies of Firing Behaviour of some Clays of Andhra Pradesh by Means of 
Heating Microscope. 

M. A. QAIYUM and ADDE ALT, Hyderabad. 

Firing behaviour of four clays of Andhra Pradesh, both in raw and washed states, 
was studied with a view to get an idea about the proper heat-trealmeitt which they 
require. The clays were heated at a rate of 20°C per minute up to their liquefaction 
points in an electrically heated tube furnace to which a microscopic and photo¬ 
graphic arrangements were provided and their firing behaviour was observed visually 
and photograjihically. The results were compared with those obtained by Travancore 
Clay and English (Cornwall) China Clay, similarly treated. 

The behaviour of Pachegaon, Chintryal and Srirangapur Clays on firing was 
found almost similar. The results obtained for Shekapur Clay was comparable with 
the Travancore and the English China Clays. Further work on firing behaviour of 
finer fractions at different heating rates is under progress. 


407. Component fatty acids of the seed-oil of Abutilon Indicum G. Don. 

C. R. MEHTA, Ahmedabad. 

Extraction of seeds of Abutilon indicum G. Don. (N. O. Malvaceae) with 
petroleum ether yielded a pale yellow fatty oil (about 10%). The oil lias the 
following analytical constants; Sp. Gr. at 30° 0-9226; Refractive index at 4^ 
1-4745; Saponification Value 198-8; Acetyl Value 36; Acid Value 6-2; Iodine VaiMe *\ 



194 Proc. 46th Ind. Sc. Cong. : Part ttt : Absirach 

{Hanus) 99-2; RM Value 0-64; Polenske Value nil; Hehner Number 90-6; Vnsapont- 
/table Matter 2-1%. 

The liquid acids {76*1%) consisted of oleic acid (42 7%), liuolic acid (27 8%) 
and linolenic acid (5-6%) while the solid acids (22-1%) were palmitic acid {10'2%), 
stearic acid (109%) and an acid or acids higher than stearic acid (2’8%). 


408. Germanium, Vanadium and Molybdenum in Indian Coal and Lignites. 

B. DAS SARMA and R. K. DUTTA ROY, Calcutta. 

It lias been reported from laboratories abroad that gerinaniuin showed con¬ 
siderable enrichment in logs embedded in coal fields as well as in Lignites. Over 
fifty samples of coal, shale and lignites of different Indian localities were analysed 
siiectroscopically. It was found that a number of coal and lignite sami)les con¬ 
tained high gcrnianiuni. One sample from the Kangra valley, runjab, was specially 
rich, containing 06% germanium in the ash. The presence of very high sulphur 
(over 7%) in this sample may be significant. It has also been found that Molybde¬ 
num and Vanadium are also concentrated in some Indian lignites, the maximum 
found as yet is 0(^ and 05% respectively. This programme is being actively 
pursued as India has yet to find economic deposits for these strategic metals. 


409. Refining of Vegetable Oils with Urea. 

T. N. MIJHTA and M. S. AIURTY, Nagpur. 

The refilling of diflerent vegetable oils of high acidity by means of urea using 
water as a catalyst has been studied. Urea used amounts to leu times the weight 
of free acids and the ratio of water to urea is 1 :2. Coconut, palm and rice bran 
oils of 6%, 21% and 31% F.U.A. have been de-acidified to 1%, 3-9% and 11% I'.F.A. 
content resi>ectively. 


410. Refining of Waxes by fractionation with Urea. 

T. N. MRHTA and B. N. MURTHY, Nagpur. 

Beeswax, carnauba wax and sugarcane wax were refined by extractive crystalli¬ 
zation with urea, when pure straight chain compounds were obtaineil. The waxes 
were considerably reduced in colour by this method. 

The different fractions were analysed for their iodine, saponification, and 
acid valuc.s from which the properties of each fraction were determined. 

Sugarcane wax refined by urea has a low acid value as compared to that 
refined by oxidation methods, and can be used directly as a valuable substitute 
for carnauba wax. 


411. Mode of fractionation of Chaulmoogra oil fatty acids with Urea. 

T. N. MEHTA and S. li. DABHADE, Nagpur. 

!<« 

The fatty acids of chaulmoogra oil were fractionated with urea to study thf 
mode of separation. Aliphatic acids separate first and are followed by chaulmoogric,. 
hydnocarpic low alepriclogues of aleprylic and gorlic acids. The lower honiologues, 
of hydnocarpic acd and gorlic acid do not form stable adduct with urea at room 
temperature (30®C). 
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412. Hydrogenation of Linolenic Acid by Mydraxino Hydrate. 

C. V. N. RAO, Nagpur. 

‘ ' \ 

Hydrogenation of linolenic acid by hydrazine hydrate at 50®C using a tuple 
ratio of 5 :1 of hydrazidne hydrate to acid has been studied. Samples were taken 
out at intervals over an eight hour period and their iodine values were determined. 
The iodine values obtained indicate that the linolenic acid too can be hydro¬ 
genated with hydrazine hydrate. 

Infra-red spectroscopy of the samples obtained was studied at 10/» region and 
the evidence suggests that no appreciable amounts of trans acids are formed 
during hydrogenation by hydrazine hydrate. 


413. A continuous process for the manufacture of Zinc Sulphide using Barytes as 
the source of Sulphur. 

S, M. HAS GXTTA and H. N. BAIJ, Delhi, 

The novelty of the present process is that it is a continuous one, consisting 
mainly of 2 stages :— 

1st Stage ; In this Zinc Sulphide is precipitated by gas (produced in 

stage 2) through u dilute solution of ZnSO, and then passing the product through 
regular processes of purification. ZuSO^-t-H^S—>H^SC\-f-ZnS. 

2nd Stage : The sulphuric acid generated in stage 1 is allowed to react with 
Barium sulphide solution producing IljS gas which is utilised in precipitating 
ZnS in stage 1. The BaSt)* also produced in this reaction is reduced with coke 
to BaS which is again the starting point of Stage 2. 

I'a (till) (SII) -f- HjvSO, =:. BaSO«+H ^O-f- H^S. 

BaRO^-1-2C = BaS-h2CO^. 

The precipitated BaSO, can also be marketed as ‘Blank fixe’. 

The losses incuricd by BaSO^ and during the processes are replenished 

by Baryta and 66° Be HjS(\ respectively. Otherwise, the process is a continuous 
one. 


414. Effect of synthetic soil conditioners of the cation exchange capacity of 
soils and clays. 

B. R. NAGAR and TRILOKI NATH, Calcutta. 

Cation exchange properties of an Alluvial soil, Rajniaha! (Kaolin) and Bentonite 
clay.s treated with a number of synthetic polyelectrolytes were studied. Results 
indicate both increase and decrease in cation exchange capacity, depending upon 
the nature of polyelectrolytes, soils and clays. 


415. Structure of Reticuline, a new Alkaloid from Anona Reticulata Linn. 

•• 

K. W. GOPINATH, T. R. GOVINDACHARI, B. R. PAI and N. VISWANATHAN, 

Madras. 

Reticuline, isolated from Anona reticulata Linn., has the molecular formula 
C,tH,,0,N, two methoxyl groups and a tertiary nitrogen atom, Methylatibh yieldtt 
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a compound identical with d-laudanosine. Reticuline diethyl ether on oxidation 
under mild conditions yields l-keto-2-iMethyl-6-methoxy-7-ethoxy-I :2 :3 :4-tetrahydro- 
isoquinoline. Vigorous oxidation yields a niixtnre of 3-ethoxy-4-methoxyben2oic acid 
and 4-ethoxy-5*methoxyphthalic acid. Reticuline is therefore formulated as l-(3« 
hydroxy-4-methoxybenzyl)-2-methyl-6-metlioxy-7-hydroxy-l :2 :3 : 4 -tetrahydroisoquino- 
line. 


NUCLEAR CHEMISTRY 

416. A radioactive method for the estimation of sizing efficiency of Textile Fibres. 

P. S. KOUIATKAR, P. S. RAO, D. N. S. RAO and A. K. DAS GUPTA, Poona. 

An automatic and rapid method for finding the uniformity of sizings on threads 
and suitability of various sizing compositions, using radioactive tracers, has been 
developed. Experiments have shown that the carrier-free, easily producible isotope, 
j'ttrintu-90, with a comparatively short half life, is quite suitable for these investi¬ 
gations, though it is not a constituent of the size. 


417. Isotope effect in the electromigration of lithium in agar-agar gel. 

H. J. ARNIKAR, Varanasi. 

It is show'n that the Kendall method of zone electrophoresis in a column of 
agar-agar gel can be successfully adopted for a partial separation of isotopes, A 
determination in each of the sections of the total Li content by flame photometry 
and of the isotope ratio ’Li/‘Li by a constant deviation mass spectrometer designed 
by Cherala enabled the determination of the relative difference of ionic mobility 
for the two isotopes of Li (Av/v). The Li zone had migrated a distance of 
67 cm. after 24 hours of electrophoresis. The values for the isotope ratio ’Li/‘Li 
measured in the extreme cathodic and anodic ends of the zone were 8 8 and 15-2 
respectively, the ratio for natural Li being ITS. These results give for the relative 
difference of ionic mobility /^v/v = 0 0036 for the electromigration of the two 
isotopic ions of Li in agar gel. This last divided by the relative difference of 

A v/v 

mass gives the tnflss or the isotope effect : -The 4-times grealer 

value of the isotope effect reported earlier by the author for electromigralion of Li 
in fused salts must be due to solvation effects being negligible in fused salts. 


418. Effects of polymorphism and impurities on self-diffusion. 

G. D. PALKAR, D. N. S. RAO and A. K. DAS GUPTA, Poona. 

The self-diffusion rates of bismuth in pure bismuth oxide and bismuth oxide 
containing impurities of similar size, but of different charge, have been studied 
using radioactive tracer techniques. The importance of crystal Structure and the 
‘effect of impurities on the transport process have been shown experimentally. 
The rate of diffusion ‘D’ was found to be enhanced by the addition of vanadiunt 
oxide but decreased with cadmium oxide. However, the activation energies re* 
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niained unchanged. In all the cases the plot of log ‘D’ against the reciprocal of 
absolute temperature showed a break at 710°C, llie known transition temperature 
of liijOj (monoclinic to tetragonal). The results have Ix-eii explained on the basis 
of the accepted theories of the mechanism of diliusion. 


419. Diffusion of Monovalent Cations incorporated in Alkali Halides. 

A. K. DAS Gl'l’^l'A ami K. V. SINIIA, ro<n)a. 

li.vperinicntal studies on the behaviour of trace quantities of larger sized ions 
such as cesium and rubidium, incorporated in NaCl and KCl, have led to the 
observation of a new phenomenon of evaporation of the trace impurities. Using 
radioactive tracers, the rate of evaporation has been shown to be dependent on 
the relative sizes of the cations involved, initial concentration of the impurity and 
the temperature of heating. Uor each system theie is an oiitimum concentration 
for maximum evaporation which decreases with mcrcasiiig disparity of (he sizis 
of the impurity and the host ions. 

I'rom the evaporation rates, the values of the diliusion ciK'llicieiits of the trace 
ions in dffereiit svstenis liave Iteeii calculated. 


420. On the evaporation of impurity deposits from Alkali Halides. 

A. K. DAS GUl'T.K, rooiia. 

I'airly high \alues for the inward diffusion of riibidiiini and cesium ions in 
NaCl and KCl are reported in literature. Following similar techiiiiiues ^vitll radio¬ 
active isotopes, it was found that, when RbCl or tNCl was deposited on single 
crystals of NaCl or KCl, the. deposits evaiiorated from, rather than diffused into, 
the crystals on heating. Fuither, this phenomenon of evaporation occurred at 
temperatures far lower than the melting points of either the crystal or the deposit 
i.e., at SOCPC. The evaporate could be collected by suit.ible devices. In view of 
these findings, tlie diffusion coefTicionts of larger sized ions cannot be determined 
by coiiventiohal nictliods, A new approach is suggested. 


421. Validity of Onsager’s limiting law for the tracer diffusion of Monovalent 
Ions in Electrolytic Solution*, 

D. N. S. RAO. Poona. 

Tracer diffusion of cesium in sodium chloride, using radioactive tracer techni¬ 
ques, has been determined at various temiieratiires and concentrations. It is found 
that Onsager’s limiting law for the tracer diffusion is valiil 011 I 3 ’ in dilute solu¬ 
tions. While the diffusion rate ‘D’ is expected to fall with increasing concentra- 
tion *C’, it is found that, above 0-16M, the plot ‘D’ against 'C” has a ‘Iiuinp’ 
with a maximum corresponding to a concentration of 0-36 M. The activation energy 
for the tracer diffusion of the cesium ion is found to be around 4540 cals. The 
observed effects are explained on hydration, relaxation effects and dielectric 
constant. 

in—26 
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422. Effect of dilution on the retention Talue in the Szilard-Chalmer’e effect on 
Tris'Acetylecetone Cobalt (HI). 

JAGDISH SHANKAR and Z. H. ISRAIU, Troiiibay. 

It has been observed that a dilution of Tris-Acetylacetone Colmlt (III) with 
Tris-Acetylacetone Aluminium (III) reduces the retention value appreciably, whereas 
its dilution with Styron 666 (Polystyrene) increases it approximately five times. 
Tlie results throw considerable light on the mode of thernialization of hot atoms 
formed as a result of (n, y) reactions. 


423. A study of differential thermal analysis on neutron-irradiated Cobalt- 
complexes. 

JAGDISH SHANKAR, S. B. SRIVASTAVA and RA^fKNDRA SHANKKR, 

Trombay, 

From the point of view of annealing of radiation d.image caused by the radia¬ 
tive capture of neutrons, the cobalt complexes m.ay be broadly divided into two 
categories : (i) the so-callcd 'open type’ characterised by low retention values and 
insensitive to thermal or radiation annealing, and (ii) ‘octahedral type’ which 
exhibit high retention values and are amenable to thermal and radiation annealing. 
The present study seeks to correlate the phenomenon of annealing w'ith differential 
fhermal behaviour between irradiated and unirradiated metal complexes. 

The absence of such differential thetmal behaviour and annealing in ‘open 
type’ complexes might be due to either poor mobility of the defects in the tem¬ 
perature range studied or due to some mode of their ‘stabilization’ or ‘trapping’. 


424. Kinetics of the isothermal annealing in neutron-irradiated Tris Glycine 
Cobalt (III). 

JAGDISH SHANKAR, S. B. SRIVASTAVA and RAMKNDRA SHANKAR, Trombay 

The kinetics of isothermal annnealing is governed by three first order pro¬ 
cesses, indicating the presence of several types of damage centres. All the three 
'reactions’ are temperature dependent. The activation energy associated with the 
slowest reaction is found to lx; of the order 32 5 Kcal/mole. The thermal liistory 
of the irradiated complex is profoundly reflected on the reaction rates. 


425. Antimony-Beryllium Neutron source in activation analysis. 

ANID K. DE. Calcutta. 

The present study deals with the application of a portable antimony-beryllium 
neutron source for activation analy.sis in conjunction with several different types of 
scintillation detectors. This neutron source provides the basis of a clean, non* 
destructive method of analysis of: (i) silver-cobaltic oxide and silver-lead iodide 
mixtures, (ii) manganese in ferromanganese alloy and pyrolousite, and (iii) sodium 
iodide in mixtures with manganous sulphate, cobaltous nitrate, nickel nitrate, 
barium nitrate, zinc nitrate, yttrium nitrate, and cerous nitrate. 

The individual elements and synthetic mixtures of elements or their com¬ 
pounds were irradiated with the antimony-beryllium neutron source for a suitable 
period (8 minutes to 2 hours) depending on the nuclear characteristics of the radio¬ 
isotopes produced. After a cooling period of 3 minutes, the total gamma radiations 
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of each sample were measured using a scintillation well counter or manual svi&tp 
gamma ray spectrometer or an automatic sweep spectrogammeoraeter, as the case 
might be. In all cases the results were obtained within ±5-6%. The time reqiiircd 
for an analysis varied from I to Z'/t hours. 


426. Study of Sziliard-Chalmers reaction on Tris Acetylacetone Co (III). 

JAGDJSH SHANKAR, S. B. SRlVAvSTAVA and KUSIARI K. BAIvARAMAN, 

Tronibay. 

Samples of this acetylacetone Co (III) were irradiated to different neutrons and 
y-doses in the Materials Testing Reactor (U.S.A.) and BEPO, Harwell, U,K. It is 
found that the results of study of the kinetics of annealing in the two cases are 
different, for e.xample, the activation energy of the slower reaction is 7-3 Kcal/mole 
in the MTR irradiated sample comj)ared with 3-5-7 Kcal/mole reported in tlte 
BI?rO irradiated sample (Nath, A., et al, Proc. Ind. Acad. Sci., 46, 29, 1957). 

The differential behaviour of the degradation pro^lucts tow'ards cobaltous, cobaltic 
carriers and different solvents has also been studied. 
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Abstract 


A. GEOLOGY 


(i) General, Stratigraphic and Structural Geology. 


I. Note on the Geology and structure in parts of the Almora district, U.P. 

M. R. SUnRAMANYAM and R. S. JAIN, Calcutta. 

I’revious workers have already c.stablislied that the Garhwal Series of .Almora 
region is exjKised in a window bounded by major thrusts. A portion of this window 
in the Bape-shwar-Sonicshwar region was geologically mapped by the present writers 
in connection with the copper and lead investigations in the di.stncl. Mapping has 
revealed comple.x and interestng structural features. Besides major thrusting, 
intense folding and cross faulting are noticed along with several minor thrusts 
])arallcl to the main Ihrn.st. This work confirms the po.sition of the major thrusts 
indicated by Heim and Gaiisser and would further elucidate the structure tenta¬ 
tively worked out hy Naiiti_\al. 

Immediately north of the major tlinist /one between Almora and Sonioshwar, 
dolomites with overljing quaitzites are exjwsed in a north-dipping isoclinal anticline 
trending RNE-WSW. The .southern dolomite-quartzite contact runs VVNW-ESE, 
and is cro.ss faulted at three places with downthrow’ to tlic east. A series of shear.s 
and thrusts are sem in the (jnartzitc.s on the .southern limb of the fold with trends 
atjproximatcly parallel to the main thrust further south. The shear zones arc 
marked hv cru.sh coiiglomerati-s which ha\c mnch .secondary ferruginous cementing. 
Several of the.se fault zones arc traceable for considerable distances in the area east 
of Someshwar and south of Garanath. 

further work is in jirogress. 


2. Outline of the Pre>CambHan Stratigraphy and Orogenic Cycles in parU of 
Nagpur, Bhandara, Balaghat and Drug Districts, Bombay State and Andhra 
Pradesh. 


S. N. S.ARKAR, Kharagpur. 

-As a result of critical investigation of certain key areas within a strip of 
country between latitudes 20° .50' and 21° 30' and longitudes 79° and 81° by the 
author and his coworkers (Basu and Srivastava), the Pre-Cambrian stratigraphic 
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&uccessit>n and the different erogenic cycles have been established. Tljese are 
summarised below : 


(In jjarts of Nagpur, Bhandara, Balaghat and Drug districts) 


Viudhyan 

Cudtiapah 


Khairagarli Senes (18,500 ft.) 


Dongargarh granite 
Naiulgaon Series (20,000 ft.) 


S.ikoli granite gneiss 
Sakoli Series (24,000 ft.) 


(Vi.'inites inul gr.inite giiei: si s 
Saus.ir Seiics (15,000 ft.) 


... Raipur limestone 
tlnconfcirniity 
... Chandarpur sandstone 

Uneonformity (Khairagarli Orogeny) 
IVIangikhuta andesite (>2,700 ft.) 

. Karutola sandstone (<"3,000 ft.) 
Unconformity 

Sitagota andc.site (<5,000 ft.) 
Unconformity 

Bortalao sandstone (<6,800 ft.) 
Unconformity 

Pitcjiani andesite (<5,300 ft.) 

Unconformity (Nandgaon Orogeny) 
Bijli rli>olitc (>15,000 ft.) 

Unconformity 

Sakoli Orogeny 
Basie and Ullrabasic rucks 
Kondebarra formation (.>-2,000 ft.) 
Cliandipahar formation (<5,300 ft.) 
Kharrapahar formation (<4,100 ft.) 
Rampur formation (<.5,400 ft ) 
Gaiigajhiri formation (<4,600 ft.) 
.Anigaoti formation (>6,000 ft.) 
Thiconformity 

Sausar Orogeny 
Rainlek group (>2,000 ft. 

Cliargaou group ( 840 ft.) 

Mansar group ( 500 ft.) 

Ghnksi group ( 4,500 ft.) 

^fahuh group ( 2,000 ft.) 

Knlapatha grouji ( 5,700 ft.) 

Thiconformity (I’arseoni Orogeny?) 
Tarstoui .group (Series’ 


3. Ptysmatic Structures of the area around Simultala, Bihar. 

K. 0. MISR.\, Itl. N. M.\H.\PATR,V and T. C. Bagchi, Kharagpur. 

In the area around Simultala (Lat. 24° 43' 15" N.: Dong. 86 ° 27' 30 E.) the 
quartzo'feldspathic veins of small dimensions occurring in the gneisses and schistfi 
show verv complex pattern of ptvgmatic folding. This paper presents the charac¬ 
teristic features of these ptvgmatic veins and a discussion on the possible mode of 
origin of these vein.s. They cannot be classed as ‘primary folds’ as suggested by 
Read, Wilson etc., because the ho.st rocks don’t show any evidence of having the 
necessary physical conditions implied by these hypotheses, at the time of emplace¬ 
ment of the veins. Neither can they be con.sidered as ‘Secondary folds’ as advocated 
by Kuenen, Sederholm and bis school, and Godfrey, as the features shown by them 
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canuot be explained by these hypotheses. In the opinion of the authors, the most 
reasonable explanation based upon the field observation is that, these ptygmatic 
structures were produced contemporaneously with the growth of the veins in solid 
state in the host-gneisses and schists. 


4. Fold patterns in the Kolhan formation. 

S. R.\Y and M. BOSI*:, Calcutta. 

The ‘main basin’ of the Kolhan formation from Chaibassa (85° 48' 30" Long., 
22° 34' 30" Lat.) to Noamundi (85° 29' Long., 22° 9' Lat.) in south Singhbhum 
Dunn, J.A. Mem. Geol. Surv. Ind. 63, pt. 3, 1940, p. 342, ,351 etc.), is ma<le up of 
a basal, rather thick bedded, sandstone and conglomerate, then a finely laminated 
shale (often phyllitic), and a phyllitic laminated limestone. The sandstone-conglo¬ 
merate rests against the Singhbhum granite along the eastern edge of the basin. All 
members alike are folded into flat more or less elongated domes, the larger dome 
surfaces being folded inlo domes and basin.s of smaller diameters (25, 50 ft.) and 
these again into still smaller ones (2);', 10 ft. diameter). 

In common with the elongation of the domes which is (i) N-S and (ii) F,NIJ- 
WSW, the dome tops also show a more or less regular alignment in these two 
directions. This pattern is evidently due to a common regional deformation plan 
within this tract of 25 miles length. 

Some of the domes are primary and have probabl}' boon the starting points for 
the development of this pattern. 

At Jagannathpur, in the .shales this structure is .succeeded within the basin 
(i.e. NW) first by northerly dips, then by vertical dips and lastly for alioul a mile 
and a half by repeated ‘terrace’ structure. 

The above structures have been measured and mapped (Fig.s. 2-9) in the field 
in a few test spots. Structural details are being analysed. 


5. Geology of the area around Borio, Santhal Parganas, Bibar. 

PRATIP KUMAR MUKHKRJRK, Sibpur. 

The paper deals with the geology of the area around Borio (25° 2' 0" N., 87° 30' 
35" R.), Santhal Parganas, Bihar. This region is devoid of the Archaean and 
Gondwaua rocks which are commonly found to underlie the Rajm.ahal lava flows. 
In all, at least seven basaltic lava flow.s could be establi.shed in this area and, in 
fact, there must be a few more flow's which ran be established only with further 
detailed investigations in the field as well as in the laboratory. The lava flows 
are more or less all similar in so far as their mineralogical composition is concerned. 
Plagioclase feldspars occurring in these flows were found to be of labradoritic com¬ 
position while the pyroxenes are mainly pigeonitic and angitic. The iron ores are 
mostly magnetite and ilmenite granules. In so far as the texture is concerned, the 
different portions of the flows were found to exhibit different kinds of textural 
patterns depending upon the variable rates of cooling in the different portions of 
the same flow. The “Mode” of a number of specimens was determined with the 
help of a point counter and the results available revealed clearly that in the relative 
proportions of the different minerals, as well, there exists no appreciable dissimilarity 
between the different flows. Moreover, in the same flow, as" Well, the mineral 
composition is variable within wide limits and this variation is probably due to the 
variation in the cooling history of the flow in its different horizons. The order 
of crystallisation of the different primary minerals was also studied from the petro* 
mineralogical observations. 
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6. The Sausar Sequence—a reconsideration. 

NITIN KUMAR BASU, Jadavpur. 

From a careful study of the exposure pattern and orientation of diftereut rock 
units ill the maji prepared by the autlior and of the equal area projection diagram 
of poles to bedding planes in all the formations, a major eastward plunging syncline 
(Mahuli-Raiiitek Syiicliue) has been established and the following sequence has 
been derived from this syncline. 

Ramtek group ... Quartzites. 

2000 ft. 

Rocks covered by alluvial soil. 

Chargaon group ... Dolomite. 

840 ft. Quartzites and quartz schists. 

Dolomite. 

Mansar group ... Muscovite schists with gonditcs and manganese ore. 

500 ft. 

{4hiiksi group ... Dolomite. 

4500 ft. Muscovite and quartz schists. 

Quartzites and biotite schists (considerably grauitised). 

IVIahuli group ... Dolomite. 

2000 ft. Quartz mica gneisses. 

Trcmolitc schist and marble. 

I'clsjiathic gneisses. 

Kalapatlia group ... Calc gneiss. 

5700 ft. Pink marble 

Calc gneiss. 

Pink marble with manganese ore. 

Calc gneiss. 

? 

Parsioni group ... Quartzites. 

The following conclusions have been drawn from the present study : 

(1) Total thickness of the Sausars exceeds 15000 ft. 

(2) There is a regular thickness of schists, gneisses and marbles between the 
Mansar and Dohangi stages. 

( 3 ) Ramtek quartzite is the youngest formation in this area among the Sausars. 

(4) Rntire Sausar sequence has to be reconsidered in view of the present finding. 

7. Zones of the Palaeocene of Lakhpat, N.W. Kutch. 

BARUN SEN GUPTA, Kharagpur. 

The Palaeogene (Eocene and Oligocene) of DakhiMt (23° 50' N, : 68° 47' E.) 
-in N. W. Kutch occurs in several mapable zones, distinguished primarily on the 
basis of the larger foraminifera. These zones have been provisionally designated 
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by letters and their stratigraphic positions and faunal peculiarities are shown in the 
composite colninu given below. 


Miocene Occasionally with the typical echinoid, Breyuia carinata. 

? 


Oligocene ; 


Subzoue Kj. Sparsely fossiliferous. 

Sub/oiif lij. Scleractinian corals, ijK'luding Porites sp. 

Subzone K,. Mainly Numnmlites clipcus (and abundant N. 

subclipeus). Also Kchinolampas damesi, K. 
cf. indica, I?, rotunda, feddeni, Clypeas- 
ter depressus, C. faloriensis, C. sp., Pupata- 
gus roslratus, Spatangiis cf. obliquatus, 
Ilemiaster carinatus. Many molluscs too; 
including Pecten sp. and O.strea cf. orbi¬ 
cularis. 


Zone I) 


Subzonc Dj. Discocycluia (Discocvclina) sp., Niimmulites 
stamineus, Mvcoliua elliptic;!, Dictyocoiioides 
cooki. 

Sub/one n,. Discocvclina (Discocjclina) sp. Rarely with 
Discocvclina (.Vktinocyclina) allicostata in 
the upper portion. 


Eocene 


Zone C 


} 


Zone B 

Zone A 

? Cretaceo-Eocene : Laterite. 


Assilina exponens (and .\. niainillata). With 
many Ostrea. 

Discocyclina (Discocyclitia) sowerbyi, D. (D.) 
dispansa, D. (D.) javana, var. indica. The 
large gastroijod, Turbinellus bulbiformis, 
occasion.ill.v pre.sent. 

Niiniinulites obtu.siis. 


The strata are mostly horizontal or sub-liori/.ontal and the areal distribution of 
the zones is mainly controlled b\ topography. These .are zones of marine regression 
and nowhere has a great thickne‘-i been attained. 


8. Experimental reproduction in wet clay of en echelon zone* of tension and 
shear fractures. 


DEVENDRANATH KANDNGO, Dhanbad. 

Experiments with wet clay slabs were conducted to study the manner of forma¬ 
tion of cu echelon zones of tens'on and shear fractures. The effects of (a) varying 
water content in the 'lay, and (b; the '-arving thickness of the clay slab on the 
orientation of the cracks were studied, .\ttenipl was made to rejiroduee the types 
of .slrnctiires seen in the field. 


9. Structure and tectonics of Archaean Rocks of the area, Sputh of Dantewani, 
Bastar District, M.P. 


A. CHATTERJEE, Kharagpur. 

Structural set-np and movement-plan of Archean rocks of an area, south of 
Dantewara, Bastar Dt., M.P., lying between Eats. 18® .50' N. and 18® 42' N. atul 
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I/ong3. 81® IS' R. and 81® 23' E. are being studied. The major structure, east o£ 
the Bailadila Range, is that of an anticlinorium. The anticlinorium is flanked by 
metamorphosed basaltic flows and- andalusite-mica-schists l)oth to the east and to 
the west. The central part is occupied by the oldest rocks in the firea, starting from 
diopside-gamet-magnetite schists, quartz-mica schists, quartzites, calc-scliists and 
grunerite-magnelile schists, being separated from the andalnsite-mica schists on 
either side by granite gneisses. The ceiilral zone of paranietaiuorphics with minor 
granitic intercalations has been repeatedly folded into .i series of complex anti¬ 
clines and synclines. While in the northern part, the axial planes of the folds run 
almost NNW-SSK with steep easterly dips and axial plunge of about 66° towards 
N10°E, in the .south eastern part fold axes plunge steeply to both ends (towards 
Nl? and SW), exhibiting minor culminations and deprc.ssicms. .\t least three com¬ 
pressed synclincs and two anticlines with general westerly overturning can be 
establi.shed in this area. 

Statistical analysis of /3-axe.s (which invariably .show pronounced maxima indi¬ 
cating flexnre-slip folding) for the different sub-areas reveals a gcneril homogeneity 
of the movement plan, while comparison of fl-axes with B-axes [measured on both 
minor and major scales) reveals a general coincidence of the two indicating a single 
major deformation in the area. Transposition cleavage formed at the late stage of 
deformation is an important planar structure in certain parts of the area. Several 
important faults, mainly strike-slip and oblique-slip types have also been established. 


10. Role of Elasticity in Isostasy. 

AMITvVVA DUTT, Giridih. 

High jiressnre experiment reveals a wide range of compressibilities or volume 
change of ultramnfic rocks. The writer calculated the hydrostatic pres.sure at differ¬ 
ent depths of vertical diabase column of an area of unit cm’ up to a depth of 40 kms. 
and tabulated llicir vertical volume dianges .at the.se depths. 

Considering a 25% regain of volume over the geological periods it seems that an 
annual vertical expansion of volume of .300 cu. cm. would need a release of pressure 
which would he equal to erosion of diabasic material of volume 3 y 10' cu. cm. This 
also includes partial regain of volume under stress in upper strata. 

Actual amount of eroded materials seems to be clo.se to our estimation and 
therefore the suggested mechanism bay at least partially account for the rise of lands 
and hills in many snow covered regions. In other words, elasticity may also explain 
isostasy, 


11, Miri Quartzite—and the Buxa Series in the Subansiri valley, Miri Hills, 
Assam Himalaya. 


B. I/ASKAR, Calcutta. 

The Buxa series comprises cr 5 ’stalHne grey and cream coloured dolomitic lime¬ 
stones, cherts, quartz-schists, flags of horny black quartzite (touch stone), jaspery 
quartzite, dark slates, phyllites and low grade schists. There are occasional thin 
bands of magnetite which contain up to 6 p.c, oxide of manganese. The Buxa 
series has been sharply folded into an anticline along the Kamla valley, a tributary 
of the Subansiri river. The belt of the Buxa series has been separated by a thrust 
fault from about a ten miles wide belt <m the south occupied by the younger series 
pf rocks—the Miri Qqarteites. 
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The Miri Quartzite series is thicker than the Buxa, and comprises a vast pile 
of massive, false bedded, variegated quartzites with several beds of qiiartzitic grits, 
interformational gravel-conglomerates and a few bands of indurated brick-red shales 
which occasionally reveal mud-cracks. The miri series is sharply folded isoclinally 
and is traversed by reversed faults, causing repetitioji of beds. These have been 
thrust on the basal boulder-slates of the Gondwana sequence. 

Worn out pebbles of horny black quartzite (touch stone), grey crystalline lime¬ 
stone, chert, jaspery quartzite embedded in the interformational conglomerates 
within the Miri Quartzites have been derived on erosion of the Buxa series which is 
older. The higher metamorphi.sm of the Buxa beds also suggests the same. 

The Miri Quartzites bear distinctive features and have been found to be older 
than the Gondwauas but younger than the Buxa—and also the Daling series and 
have been named “Miri Quartzite series” after the land of the Miri people where 
these are best exposed. 


12. A note on the corrugated structure in the Vindhyan Sandstone near Gangau 
Weir, Chhatarpur District, Madhya Pradesh. 

P. K. CHA'mCRJRri:, S. N, PURI, and P. C. MATHUR, Calculla. 

The paper describes the presence ni corrugation like markings in the Vindhyan 
sandstones, near Gangau Weir (24° 38' : 79° 51' 30", topo sheet No. 54P/14) in the 
Chhatarpur District, M.P. These markings compare favourably with the fine- 
textured Ante cast structures descril)e<l by Knenen from Silurian of Lockerbie, 
Scotland. 


13. Stratigraphy of the Sausar Series in Madhya Pradesh and adjacent parts of 
Bombay State. 

K. D. SnUKLA and M. A. ANANDALWAR, Calcutta. 

Recent large scale detailed mapping of over 2,000 square miles of the belt in 
the districts of Chhindwara, Nagpur, Bhandara and Balaghat by the Geological 
vSurvey of India has led to nuxlification and amplification of the stratigraphic succes¬ 
sion established by Termor and West, namely the merging of the Utekata and 
Kadbikera stages with the Lohangi stage, fntroduction of “Sitasaongi stage” at the 
base of the Series, the recognition of three distinct manganiferons horizon.s, and the 
possibility of the Tirodi Gneiss being part of the Sausar.s. 


The succession as established during the present work is given below :— 


Stage 

Biebua 

... Dolomitic marble, 


silicate rocks. 


Brief description 

serpentine-bearing, and impure calc* 


Jnnewani 


... Biotite-muscovite-schist, quartz-biotite granulite and biotite 
gneiss; commonly “tabloid” bearing. 


Manganese Horizon I 


Mansar with Manganese 
Horizon H.,, • 


Muscovite schist, muscovite-biotite schist, sericite schist and 
phylHte; sillimanite-, stanroljte-, kyanite-, or ottrelite* 
bearing. 
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Stage Brief description 

Manganese Horizon HI 
Hohangi 

Lohangi Sab-stage ... Pink and white calcitic marble, and calciphyte. 


Utekata Sub-stage ... Banded calc-silicate granulite and gneiss, and epidote 

quartzite. 

Kadbikera Sub-stage yuartz-biotite granulite with epidote and magnetite; grada¬ 
tional into Utekata Calc-granulite. 

Sitasaougi ... ... yuart/.ite, quartz-muscovite schist and quartz-felspar schist; 

felspatliic sericitic schistose grit. 

Disconformity 

Tirodi Gneiss ... Biotite gneiss with bands of amphibolite, hornblende gneiss, 

calc-silicate gneiss and biotite-muscovite schist ; locally 
porpliyroblastic. 


Unconformity 


Older metamorphics of 
the southern region. 


liioiilc-horiiblende gneiss, ortbogneiss and granite, amphi¬ 
bolite, hornblende granulite and cliarnockitic rocks. 


The piedominaiice of marbles and calc-silicate rocks in the west and north of 
the belt, and abundance of schists m the south and east are clear evidence of a facies 
change from “orthoquartzite-carbonate association” of Pettijohn to some kind of 
mixed marine and coutiueiital subgreywacke (molasse) association. 


14. The Structure of the Sausar Series in the Manganese Belt of Madhya Pradesh 
Sind adjoining parts of Bombay State. 

S. NARAYANAS\V,-\MI and M. R. SUBRAiMANYAM, Calcutta. 

Recent detailed mapping of an area of over 2000 sq. miles in Madhya Pradesh 
manganese belt reveals tliat the rocks of the Sausar Series are intensely folded into 
overturned Lsocliiial and recumbent folds; these are affected by several thrust faults, 
as well as by major and minor strike and transverse faults; at least two distinct 
periods of deformation are noticeable in the area. 

A regional en-echelon pattern is discernible in the disposition of the structural 
elements, with the fold systems and faults shifting northwards as we proceed to the 
east or west from Nagpur region in the middle. 

The structure of the area has been described under four heads with distinctive 
features in each : 

1. Southern belt of overturned, isoclinal folds, characterised by isoclinal folds, 
with axes trending WNW-KSP^ in the west and swinging to nearly NE-SW in the 
cast; the axial planes dip 50°—80° to south and the axes plunge 20°—30° to east. 

2. Northern belt of recumbent folds, thrust-blocks and nappes, characterised 
by the three thrust blocks of Ambajhari in N. W. Nagpur, Deolapar in N. Nagpur 
and Sonawani in N. Balaghac. These thrust blocks consist of overturned recumbent 
folds, the axes of which are conformable to the regional fold axes of the surrounding 
area. 

3. Central belt of gneissic formations with narrow infolded schists composed 
mainly of Tirodi gneiss with narrow bands of schists, occupying the region between 
the other two belts. 

4. Regions of Cross-folding and Refolding, consisting of (a) regions with cross¬ 
fold axes at an angle of 45° to earlier folds, plunging in opposite directions, 



208 


Proc. 46lh ind. Sc. Cong. : Part III: Absiracis 

(b) regions of cross-fold axes parallel to the earlier folds but plunging in opposite 
directions, (c) regions of cross-fold axes parallel and plunging in the same direction 
as earlier folds, and (d) regions where the plunge of axes of earlier folds is reversed 
at intervals. 

Kuiplacement of granite plutons and orthogueiss has taken place along the axes 
of the cross-folds. 

Foliation and banding of different types and many kinds of lineation are also 
described, and are shown to be related to the other major structures. 


15. On Cross Folding and Thrust Tectonics from South of Tatanagar, Singhbhum 
District, Bihar. 


A, K. BANERJI, Calcutta. 

Megascopic and microscopic fabric studies of a band of quartzites occurring 
almost at the core of the Singhbhum Thrust Zone 3]/, miles south of Tatanagar, 
indicate that these are cross folded. One .set of folds consi.st of broad warps and 
micro-puckers associated with mineral lineation and prominent striation lineationa 
with axes striking approx. N. 55'^ li. and plunging at about 40*^ corresponding more 
or less with the regional dip. These are folds and lineatioiis in ‘a’. The other set 
of folds consist of drag folds, micro-puckers and lineatioiis with axes striking approx. 
N. 40° W. and plunging from 0°-40° generally to the N. VV. but sometimes to the 
S. H. more or less parallel to the regional strike. These are folds and lineations 
in ‘b’. The axial planes of the cross folds often intersect at 90° but sometimes at 
lesser angles such as 30° in one case. Field relalioiis indicate that the structures 
in ‘a' are earlier than structures in ‘b’ becciuse the latter appear to have been over¬ 
printed upon the former. Three sets of joints are developed m these rocks of which 
one set represents cross joints and the other two sets longitudinal joints. These 
rocks have also been affected by normal faults trending N.W.-S.B. The microscopic 
fabric generally shows a crossed girdle pattern with a prominent girdle about ‘a’ 
and a less prominent to weak girdle about ‘b’. This indicates that the main phase 
of recrystallisation of c-axes of qnartz was related to ‘a’ while there was partial 
recrystalli.sation during ‘b*. 

The structural studies indicate that these quartzites, which were originally sedi¬ 
mentary beds w'ith very thin micaceous partings, were subjected to thrusting move¬ 
ments directed approx, from N. 55° F. when these rocks slipped along their bedding 
planes with intense penetrative movements parallel to the direction of tectonic 
transport. The a-structures were developed during this phase due to movement and 
te,nsional drag on the rock pile. At the close of the period of thrusting the intensity 
of movements lessened and transport slowed down. During this phase the rock pile 
was subjected to compre.ssional drag due to retardation in movement and the b- 
structures were developed. At the end of the period of thrusting with complete 
relaxation of tension the joint system developed in response to residual stresses. 
Finally ,normal faults occurred as a very late tectonic phase. 


(ii) Mineralogy 

16. Differential Thermal Analysis Curves for sofete standard clay minerals 
obtained with a portable D.T.A. Unit. 

SRIPADRAO KIDPADY and A. G. BHUSARI, Nagpur. 

The paper presents the Differential Thermal Analysis Curves for the following 
eight standard clay minerals; Kaolinite, Dickite, Halloysite, Montmorillonite, Heo- 
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torite, Illite, Metabentonite and Pyrophyllite. The carves were obtained with a 
portable differential thermal analysis unit and are quite reproducible. They ore in¬ 
tended to serve as a reference for the interpretation of results obtained from similar 
portable units. A brief account of the apparatus, procedure and results is followed 
by a discussion of some of the points of difference between the curves from the port¬ 
able instrument and the standard unit. 


17. Deformation structure in calcite. 

SAURINDRANATH SKN, DHRUBAJYOTI MUKllERJEE, and 
SUGATA Sli'NGUPTA, Calcutta. 

In a coarse-grained calcite marble with 10% to 15% of accessory microcline, 
diopside, forsterite, and .spheiie, equigranular clacite crystals show excellent ex¬ 
amples of planar deformation structures that have been produced and described in 
deformed salcite crystals by Turner ct al. The orientation of the individual planes 
were, in a majority of ca.se&, accurately obtained from the optic control of the 
position of Cy, and from one or more planes of (1011) cleavage. In other cases the 
planes were matched with a complete stereogram of calcite. Among the planes 
recognized are twin on e (0112), which are seldom liroad enough to be oriented; 
they are tine almost hair-line twins on e. There are good examples of deformation 
bauds (c.f. Urowan) at an angle to the slip lines within the bands. The slip lines 
have variable spacing, and are along / (0221). Sometimes the deformation bands 
have been mkrofaulted along the slip planes, and are seen to have a bent outline. 
The bands show a slight optic disorientation. When two adjacent crystals are of 
similar orientation the planes could be traced from one crystal to the other. 


18. Composition of lateritic manganese ores of Bombay, Rajasthan, Mysore and 
Orissa. 


B. MTTKHKRJKP: and P. R. SKN GUPTA, Calcutta. 

X-ray power diffraction method was used to determine the niineralogical com¬ 
position of the lateritic manganese ores of Bombay, Rajasthan, Mysore and Orissa. 
Pyrolusite and cryptomclane with amorphous admixture are the main ore-forming 
minerals. The exact proportions of these constituents are, however, subject to wide 
variations, though an overall uniformity of mineral composition is evident. Different 
forms of P'ermor’s psilomelane are identical with Raiiisdell’s cryptomclane. Manga¬ 
nese garnet having similar cell size as that of spessartite has been detected in a 
few specimens; jacob.site has rarely been found as a minor constituent. The rare 
manganese oxide mineral, rainsdellite (diinorph of pyrolusite) has also been re¬ 
corded. 

The almost constant presence of braunite in the ores as minor constituent may 
be explained as relict after replacenient, or, in situ decomposition of manganese 
silicates. However, it is not possible from the X-ray data alone to determine 
whether the braunite in lateritoid deposits is primary or secondary. Braunite 
appears to be primary, at least, in specimens where it is one of the major consti¬ 
tuents and is associated with spessartite. 


19. Occurrence of Green Mice in Khondelite from Aurenge-Koel Valley, Palanuuii 
Bihar. 


RAGHtlJI VERMA and G. C. BHATTACHARYA, Ranchi. 

Chemical analysis of a green mica from Auranga-Koel Valley, Palaman, Bihar,, 
showed that it contained a fair amount of Vanadium, Chromium and Titanium. As 
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no such mica seems to have been hitherto reported from Chhotanagpnr, it is pro¬ 
posed to have a detailed mineralogical study. 

The mica occurs in khondalite rocks in the Bhusaria hill nearly two miles 
north of the Kechki Railway bridge and is emerald green in colour having flakes 
up to 1 in.m. in diameter. The chemical and optical properties and origin of this 
mica have been discussed. 


20. Formation of Epidote Mineral* in the Auranga-Koel Valley, Palamau, Bihar. 

RAGHUJI VERMA, Ranchi. 

The Auranga-Koel Valley is dominantly occupied by Granites and Granite 
Gneisses which are of two generations and older, rich in feromagnesian constituents 
and preponderance of oligoclase over potash feldspars and an younger granite rich 
in microchue and pcrthites. These granites have been intruded by a system of 
dykes of basic to ultrabasic composition. The granites are capped here and there by 
a few patches of uictasediments having varied mmeralogical composition and 
Gondwaua sandstones. 

In an earlier coiinnunicalion (1955) the author has reported the occurrence of a 
sheared zone in this area. 

One of the important features of the rocks of Auranga-Koel Valley is the forma¬ 
tion of epidote minerals in them. The process of epidotisation in these rocks, 
specially of the sheared zone, has advanced to such an extent that numerous occur¬ 
rences of almost pure epidotic rocks have been found. 

Harpum (1954) has described four principal environments for the formation of 
epidote minerals in Tanganyika. They are—(1) dislocated lime-bearing rocks, (2) 
metasomatised or metamorphosed lime-bearmg rocks, (3) rocks that have suffered 
lime metasomatism, and (4) acid magmatic rocks by calc-silicate xenoliths. 

Study of the micro sections of the rocks of Auranga-Koel-Valley has revealed 
that in the formation of epidote minerals the different environments, particularly no 
(1) and (3) of Harpum, were in operation. Clinozoisite, Zoisite, Allauite, Epidote 
and Piedmontite minerals have been produced in different rock types depending 
upon their original composition and the intensity of dislocation or metasomatism 
they have suffered. The phenomena afford excellent examples of euviioiunciits for 
the formation of epidote minerals. The work is under progress. 


21. On the occurrence of Alianite in Bankura District, West Bengal. 

K. h. DAS, Howrah. 

During mineral exploratory traverses in the western parts of We.st Bengal, the 
author came across this mineral in a place situated between the mouzas Madhabpur 
and Tilaboni in the south-western parts of the district of Bankura. About two 
mnuuds of this mineral was collected from .soil covering. There are rocks like peg¬ 
matites in the surrounding areas, which might be the source of the mineral. One 
sample was analysed for its ThO, and CcjO, contents. It was found that in that 
particular sample, ThO, was absent but Ce,0, was 21-35%. 


22. Study of Ilmenite bearing Quartz Vein* from Rantara, Bankura Dt., We*t 
Bengal. 

PRIYA SHANKAR CHAKRAVARTY, Jadavpur. 

Occurrence of ilmenite bearing quartz vein.s has been spotted by the author near 
Rautara (22® 49' N; 86® 39' E), Bankura District, West Bengal. The associated 
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garnet-stauroUte-sillimanite-muscoviie-schists dip at a high angle of 45°-60® towards 
N.N.E. The veins run parallel to the foliation strike of the country rock. The 
quartz veins have been locally sheared with development of close-spaced jointing. 
The ilnienite from the highly sheared pt>rtion of the veins has developed numerous 
conjugate slip-planes, some of which can be megascopically recognised. The shear 
j)lanes developed in quartz vein marked by Icnsoid grains of quartz are at angle with 
the megascopic slip-planes in ilnienite owing to difference in competency between 
the two minerals. 

Major slip along one or more important faces has resulted in subsidiary slips 
along availalilc cleavage, twinning and other oblique surfaces. Interesting textural 
features comprising translation gliding, twin gliding, intersecting translation units 
have been described. A specimen polished on .several f.ices up to 600 carborundum 
stage was e.vamined in incident light to study the orientation of slip-planes. The 
composite polar diagram of all available planes was superimposed on a complete 
stereogram of ihnenite from published interfacial angles. From complete matching 
of the poles it has been concluded that prominent translation planes are 0001, 
(t-flOlOJ) and 1010. Minor slip planes include 5054, 2021, 1122, 55103 and 2112. 
Ivocalisation of the blebs and spindles of exsolved haematite along twin-planes in 
ihnenite from sheared portion of the vein indicates prominent role of deformative 
stress in bringing about the exsolution. 


23. Twin and translation gliding in feldspar. 

SAURINDRANATH SEN, Calcutta. 

Mechanical twining (fra/w gliding) was induced in feldspars by Miigge and 
Heide; and evidences and examples of translation gliding were described and 
sketched in an earlier paper by the author. Further work has enabled to work out 
the details of translation glidi^' and recognition of twin gliding in labradorite. The 
feldspar has an elongated fearnery habit, and each individual crystal .shows at least 
one conspicuous separation plane, more often a bunch of a number of subparallel 
planes. Evidence of gliding along these planes is obvious in the tom off appear¬ 
ance of the crystal, and in subsidiary gliding along inclined planes producing torn 

off edgc.s. Translation has occurred along {1501, {1501, {lOll, {OlOl. and {001}. 
Predoniinnnl bend gliding has resulted in a slight optic discontinuity. In one 
highly sheared specimen, the feld.sptir, together with hornblende and pyroxene, 
show extreme stretching, and in feldspars there are beautiful examples of features 
that could be described as ddormaiion bands. There arc good examples of twin 
gliding; the two units separated by the conspicuous separation plane show a 
rational orientation change so that one could be derived from the other by a rotation 
through 180° on the composition plane round an axis lying on it or normal to it. 
Sometimes herring-bone twins have been produced, on the composition plane {0101, 
in the Albite Law, whereas ihe symmetrically disposed twins on either side is in 
the Acline Eaw on [010] in (001). 


24. Twin laws and zoning in plagioelase porphyroblasts in orthometamorphitas 
from Manikpur area, Drug District, Madhya Pradesh. 

S. N, SARKAR, Kharagpur, 

Intensive field and petromineralogical studies of the hornblende-rich patches 
in the felspathic quartzites from Manikpur area (21° 8' ; 80° 44') in Drug District 
show that the epidiorites of the Amgaon formation (basal Sakolis) occurring as in¬ 
clusions in the Bijli rhyolites (Nandgaon Series) are thermally metamorphosed by the 
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Dongarffarh granite (post-Nandgaon and pre-Khairagarh Series in age). The degree 
(jf inetamorphism in the epidiorite inclusions vary considerably within a few centi¬ 
meters and the different stages are traceable. In the early stages the plagioclase 
metaphenocrysts become turbid and patchy, and twinning disappears almost com¬ 
pletely. In the portions exhibiting higher degree of metamorphi.sm the plagioclase 
porphyroblasts show complete recrystallisation with the development of complex 
twinning and zoning. Most of the porphyroblasts exliibit both twinning and zoning. 
Twinning after albile, pcricline, albite-Carlsbad complex, albite-Ala B complex laws, 
etc., are common, and ubiipiilous zoning is ot the normal type. Central parts of 
plagioclase porphyroblasts vary in composition from An,, to An,, in different cases, 
whereas towards the borders the composition becomes more sodic up to An,,. Apart 
from compositional variation due to zoning, vmriation of composition in contiguous 
twin lamellae is often noticeil. ^’^ariable width of the peripheral zones of sodic com¬ 
position and their patchy character are due to metasoniatic metamorphisin by sode 
influx during granitisatiou. I'rom this study it is apparent that the theories such 
as (1) “Polysynthetic twinning and zoning lend to be iimtually exclusive” (Emmons, 
et al) and (2) “Complex twin laws are rare in metamorphites” (Turner, Gorai, are 
not applicable in this rase. 


25. On the variation in the size of plagioclase grains in the Basaltic Lava flows of 
the area around Borio, Santhal Parganas, Bihar. 

PRATIP KUMAR MUKIIERJEE, Sibpur. 

The paper deals with the study of the size of the plagioclase feldspar grains 
which occur in the lava flows of the above area. Plagioclase was chosen for this 
study since the mineral is found to have a remarkable tendency towards idiomor- 
phism. Both the lengths of the grains .as well as their breadths were measured, 
under the microscope, with an eyepiece micrometer and the results available from 
these measurements were plotted in the form of holograms and frequency curves. 
In this work a geometric scale of class intervals was chosen due to the fact that 
such scales ignore small differences in size in the large size groups but put due 
irnport.auce to the same in the smaller size groups. 

For each specimen two curves were cous.tructed—one with the length and the 
other with the breadths of the plagioclase grains. Tlie results obtained from the 
study of .some forty specimens .show that at the tops and bottoms of flows the grain 
size exhibits a bimodal distribution .\s the middle portions of the flows are 
approached, however, there is a progressive tendency towards nnimodal distribution 
of the grains. This is suggestive of the fact that while in case of the middle por¬ 
tions of the flows there has been no appreciable change in the cooling history of the 
extrusive magma, in case of the upper and lower horizons of flows, there has been 
a significant change in the cooling history of the flows as the magma passed from 
the intratelluric stage to the effusive stage. In most of the cases, the curves avail¬ 
able were similar irrespective of wbe.ther they were constructed with the lengths 
or the breadths of the grains. Souse minor variations are due to the extreme sensi¬ 
tivity of the lengths of the grains to changes in the i>revailing external conditions 
of temperature and pressure. Further work in this line is under-way. 


26. A note on Manganotantalite. 

A. BHASKARA RAO, Brazil. 

Manganotantalite (a multiple cxide of tantalium. Manganese, and Iron, with 
Mn;Fe>3;l) in association with tantalite, from Equador, Rio Grande do Norte, 
Brazil, is described in this paper. 
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Translucent Jark reddish brown crystals of manganotautalite, with hardness 6, 
greater on fOOl] and [021] Ilian on [201], and specific gravity of nearly 7‘5, gave 
an yellowish white streak. Orthorhcnibic in system, and not included in Golds¬ 
chmidt's Atla.s of crystal forms, they have macro and brachy domes, and basal pin(3- 
coid. The macrodome faces exhibit striations and step-like “growth accessories" 
of Goldschmidt. Certain cracks and breaks in the striations are considered to be 
due to the confluence of growth liquids. 


27. Deviation of peak temperatures in DTA curves of Calcites. 

A. BHASKARA R.VO, Brazil. 

There are .some interesting works, puIiHshed recently, on the magnesian cal 
cites in nature, and in artificial mixtures, giving X-ray data. 

Witli a view to supplement this work, several types of calcites containing up to 
20% of INIgCOj from different localities, have been subjected to differential thermal 
investigations. All the curves show variations in yieak temperatures, with a fair 
decrease corresponding to an increase in the content of Mg, I'e, and Mn, in cal- 
cites. But most of them show the same starting temperature of reaction. Further 
work with higher amounts of imjiurities might be interesting. 


28. Acadialite from Brazil. 

A. BH.ISKARA RAO. Brazil. 

Acadialite, the reddish variety of Chabazile { cbemical composition being 
(Ca.Na.) .'\JjSi,0,j, 6H.O } of the Zeolite fainliy, is collected from t'nrrais Novos 
Rio Grande de Norte, Brazil. 

Beautiful cryst.-Is of rliombohedroiis, about 2 niin. in dimensions, occur in the 
liniesfone-niica schist region, in association with quartz, and stilbite. They are 
deep red ami orange red in colour .iiid traiisiiarent. Hardness is about 4, and luster 
is vitreous, with a white streak. Optically positive, they have a refractive index 
of 1-472 ± 0 002. 

Twins and complex growths are present as represented in the Goldschmidt’s 
Allas of Crystal forms, in Figs. 44, G8, 110, and 120. The rhombs are more like 
cubes and they show promineiil cleavage. The “growth acces.sories’’ are represent¬ 
ed by fine and furrow like striations, deviating to different directions due to twin¬ 
ning. Some of them arc rugged giving lise to ascending growths, like ‘terraces.’ 

Another specimen has honey yellow to light orange crystals of chabazite, and 
they might be the other variety Haydenilc. 


29. Some aspects of minor elements geochemistry of selected plagioclase feldspars. 

STSIR K. SEN, Kharagpur. 

The distribution of Ba, Sr, Fe and Ti in some natural plagioclascs has been 
.studied. The variable contents of these minor elements have been interpreted a$ 
being caused mainly by an interaction of temperature and availability. Temperature 
is advanced as a principal control in increasing the “solubility” of the elements 
concerned in plagioclases, as explained on crystal chemical grounds. The role of 
the chemical environment in its two major manifestation,—^the relative availability 
of the elements and the nature and amount of the coexisting minerals has been 
found to be important. The stability of Fe and Ti in plagioclase structure is dij» 
cussed in connection with exsolution. An association of K with is briefly coi|;- 

ur—29 
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sidered. A general trend of increase of the minor element contents in plagioclases 
from amphibolite facies—>granulite facies—^volcanics has been observed. Within 
plagioclases from the same groups Avhere the differences of respective minor element 
contents are significant, e.g., among the granulitc facies and the volcauics, the 
trends of variation are more or less parallel, suggesting a common temperature 
control. The exceptions to this parallelism are caused by factors of availiibility and 
exsolution-raigration. 


30. On the nature of Arizonite. 

M. D. KARKHANAVAIyA, Bombay. 

The evidence for discrediting the mineral is analysed to show that the natural 
mineral cannot be regarded as a mere mixture of hematite, anatase, rutile and 
possibly ilmcnite. Also it cannot be jegarded as “imply weathered ilinenite, though 
it may possibly be an alteration product of ilmeiiite formed under hydrothermal or 
metasomatic conditions. It is concluded that the mineral ari/onite rciircscnls a 
specific and unique, thom;h somewhat rare and unstable, chemical compound. This 
is also supported from the author’s .separate work in the system Fc^Oj-TiO^. 


(Hi) Petrology 

31. The source of the Deccan Trap flows. 

W. D. WIJST, Sugar. 

The study of the .geology of the country around Sugar, M.P. lias raised some 
problems couerning tlic Deccan Trap. These are : (1) where did the flows come 
from ’ and (2) bow far did individual flows extend ’ 

Assnmtng that the flows issued from fissuns, now seen as djkes, it is difficult 
to account for the .source of the flows th.it nnke up more th.in half the Deccan 
Trap outcrop, where no dykes arc found. 

With reg.nd to the flows lli'.l occur around and to the north-west of Sagar, the 
nc.srcst dt'kes are more than 75 miles aw'uj. But dcMailed field w'ork suggests that 
the flows could easily tra\el tins distance, and prob.ibly much further. It is suggest¬ 
ed, therefore, that the flow.s were cxtiudcd only in those areas where dykes occur, 
i e. in Cntch, Saurashtra, the N. Kr.iikan, the lower Tapti and Narmada valleys, and 
the (londw'ana basins of the northern Satpur'js, and that the flows travelled great 
distances to other parts of the outcrop. 

Recent geodetic computations by Glennie sup^iort this view'. 


32. A note on the Anorthosite at Koraput, Orissa. 

MTITIR KUM.\R BOSK, Calcutta. 

A leiisoid body of anorthosite, not reported earlier, has been mapped to the 
cast of Koraput (82°43'; I8°49')i Ori.ssa. The body trends NNE-SSW for more than 
a mile, parallel to the regional strike of the country. The latter is constituted of 
garnetiferous-qu.srtz silimanite gneis.s (Khondalites), garnetiferows quartz plagio- 
clase-hypersthcne gneiss (? Charnockite) and calc-granulites. 

The central part of the anorthosite body is composed of plagioclase (andesinel 
with or w'ltliout biotite (/3“-1-6fi4), amp’iibole (a=:l'6803, 2Vx'=82®, Z/\ c=15®), 
pyroxene y=al-710, 2V/=62®, Z/\c=40°) and garnet, having a coarse hypautomorphic 
te.xture, without significant amount of protoclasis. 
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The mafic constituents, increase towards tlie eastern and southern periphery. 
They also form mafic (hyperstbene, plagioclase, biotite, ± garnet) and ultramafi.c 
(hypcrsthene, amphibole, biotite and spinel) bauds within the body as well. A’ 
thin band of pcgmatitic granite (sheared) without apparent genetic relationship 
with the anorthosite, runs along tl.e eastern margin of the latter. 

There ha\e been mineral tran.'.fonnations within the anorthosite e.g., pyroxene 
to amphibole, iron ores to biotite, biotite to garret. The rock shows weak fracture 
cleavage all through and towards the eastern margin it is locally granulitic and 
shows mylonitisalion. 


33. Crystallisation in relation to periods of deformation in the Pelitic Schists 
around the Kuilapal Granite-gneiss in S.W. West Bengal. 

vSUBIRKUMAR GllOvSII, Jadavpur. 

The following time-relationships betueen crystallization ami deformation have 
been established from study of the [lelitic schists in the area between Dhadka 
(22'= 47' 37"; 86° 30' 22") and vSntan (22° 48' 30"; 86'- 43' M") in S.W. West Bengal. 

Ciyst.il!i/,alion of garnet started alter an initial schistosity was impressed upon 
the rocks, and conliiined during development of this schistosity by planar slip, 
with para- and post-crystalline rotation of the porphyrobiasts. Excepting a few 
instances of paratectonic crystalli/ation in the eastern part of the area, garnet is 
entirely prelectonic with reference to the puckering of the schistosity. Stanrolite 
had started crystalli/ation under quiet conditions after the development of the 
schislooity. It is pretectoiiic in relation to puckering of the scliistosity as is indi¬ 
cated by evidence of postcrystalliue rotation, development of undulatory extinctions 
ami folding of elongate grains. Sillimanite is post-tectonic in relation to the forma¬ 
tion of llie early schistosity, and is pre-toclonic in relation to puckering and trans¬ 
position of tlie .schistosity. 

Rccryslalli/ation of quart/, muscovite ami biotite has, in general, outlasted the 
puckering imncment in these higli-and middle-grade rocks, and neocrystallizatioii 
of relrourade chlorite and biotite is always post-tectonic with reference to puckering. 

Thus the progre.ssivc metamorphism look place during and after the deve¬ 
lopment of the schistosity, and was followed by the puckering of the schistosity, 
when the progressive melamorphism had already ended but the rocks were still 
at a fairly high temperature so that thorough recryslallizalion of biotite and rare 
localized crystallization of garnet were possible. 


34. A preliminary note on the Nepheline Syenite at Koraput, Orissa. 

MIHIR KUMAR BOSE, Calcutta. 

Occurrences of nepheline syenite, first rejxjrted by Walker (1907), have been 
examined to the east and north-east of Koraput 82=43'; !8°49'), Orissa. 'The major 
occurrence is a narrow elojigated body, trending NNP5-SSW for about a mile, 
parallel to the regional strike of the country. 'I'wo minor occurrences have been 
encountered, one associated with an anorthosite body and the other in khondalites. 
The major body is granitoid in the central portion and weakly foliated near margin; 
one of the minor bodies is medium grained granulitic (ditroitic) with a faint folia¬ 
tion. The rock consists of micropertliile and nepheline (N„-I'536). Albite forms 
rims and veins in tlie potash felspar. Amphibole {/? = l-6944, 2Vx=72°, Z/\ c = 15°) and 
biotite (/?= 1-6403-1-6543) occur in association, the one or the other being dominant. 
Calcite occurs interstitially and occasionally forms row. 

The central part of the major body is biotite-nepheline syenite. Along the 
eastern periphery occurs a potash syenite. The western portion of the body ia 
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associated willj an onortliositic rock, composed dominantly of plagioclase (andesine) 
togetlier with calcite, scapolite and invasive microperthite. Scapolite is also noted 
in nepheline poor syenite, in the western margin. 

The biotile-nepheline syenite has a normal cheinical composition. 


35. Lithology and Petrology of the Talchir Rocks near Burhai. 

M. N. M.\IIAPATR.\, K. C. MLSRA and C. NARAvSIJMHA RAO, Kharagpur. 

Sednnenlaries belonging to the Talchir stage, occur in three small outliers near 
llurliai village (24®21-5'N, 86°33-5'K) Saiithal Pargaua district, Bihar. The chief 
petrological tjpes include 'he boulder conglomerates at the base, followed by mauve 
sandstones and shales, with chlorine arkose.s at the top. 

The boulder conglomerates are heterogeneous in nature and inelude all sizes 
varying from gravels to fine clay. They have a ijoli’inodal distribiition, ill-sorted 
nature and are negatively skewed. 

The mauve sandstones are nniniodal with a chief modal class in the 0177 min. 
size grade (medium sand size). They arc positively skewed and are fairly sorted. 

The chloritic arkoses also have a uiiimodal distribution presenting a chief modal 
class in 0T77 mm. (medium sand size) size grade. Tliey are i)o,sitiveIy skewed 
and are well sorted. 

Thus the sediments in this area show a progressive iinprcvement fn their sorting 
up the sequence, which is in perfect conformity with the pattern of sedimentation. 
The conglomerates and mauve sandstones are dejiosited as ice contact stratified 
drifts, while the uniformly stratified, mediiiiu grained, chloritic arkeises indicate a 
deposition under uniform conditions. They are believed lo have been deposited by 
the proglacial streams beyond the limits of the glacier. 


3€. Occurrence of Calc-eilicate rocks around Bagodar—Kodarma area, Hazaribagh 
District, Bihar. 


S. N. r. SRIVASTAVA, Calcutta. 

The paper deals with the geology and jietrology of the calc-silicatc rocks, re¬ 
corded for the first time in the area lying between Latitudes 24°0'-24®30' and Longi¬ 
tudes 85°30'-86°0' in the district of Hazaribagh, Bihar 'J'he calc-silicate rocks occur 
as narrow, elongated and discontinuous patches and as small mounds and elongated 
ridges in granite gneisses, and schists. Their strike and dip are, in most cases, 
concordant with the c'ounlry rocks. They exhibit granulitic, gneissic imd schistose 
structures, the granulitic being the most common 

The calc-silicate rocks include the following types : (1) Calc-granulites repre¬ 
sented by calcite-diopside-, calcitc-aclinolite-, calcite-hornblende-zoisite-, garnet-horn¬ 
blende-, garnet-epidote-allanite-, diopside-epidotc-, garnet-pyroxene-, hornblende- 
diopsidt-, actinolite-diopside-, hornblende-clinozoisile-actinolite-, garnet-epidote-, and 
diopside-augite-zoisite grannlites. 

(2) Calc-schists, the varieties of which are : calcite-actinolite-lreinolite-quartz-, 
cnlcite-actinolite-ciuartz-chlorite-, actinolite-tremolitc-, hornblende-zoisite-chlorite-, 
garneliforous actinolite-chlorite-, and clinozoisite-hornbleiide schists. 

(3) C'alc-gneisses consisting of calcite-quartz-zoisitc-, hornjjleude-clinozoisite-, 
allaiiite-diopside-clinozoisite-, calcite-diopside-hornblende-, calcite-hornblende-, and 
garnet-epidote-diopside rocks. 

Felspers (plagioclase mostly) are among the essential minerals. Sphene, 
zircon, chlorite and magnetite are the common accessories. Graphite and apatite 
are rare. 
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37. Metamorphism in the Saugar Series in the Manganese Belt of Mndhy* 
Pradesh and adjacent parts of Bombay State. 

N, A. VKMBAN and G. V. RAO, Calcutta. 

A regular increase in tlie grade of nietainorphis is noticed in the Sausar 
Series from the S.E. to N.W. 

The low grade rocks are best developed in south-eastern Balaghat district, 
where chlorite, scricite, ottrelite and fine-grained garnet are developed in phyllites 
and schists of Maiisar stage. Mangane,se .silicates and goiidite are not developed, 
but the ore bodie.s are cliaracterised by fine-grained brauuite, admLved with hollan- 
dite and cryploinelane. 

The intermediate zone of staurolite and kyanite is best developed in eastern 
Balaghat and north-eastern Bhamlara. The as.sociated marbles .and calc-silicate 
rocks show amphibole, epidote, grossularite, sphene and plagioclasc and subordinate 
diopside. (iondite and manganese silicate rocks are prominently developed and the 
as.sociated manganese minerals arc spessartile, arnphiboles and piedm<mtite. 

In the sillinianite zone of metamorphism, well developed in north-western 
Balaghat, Nagjnir an<l Chhindwara district.?, the schists contain muscovite, biotite, 
abundant .sillinianite, dumortierite and iron-rich garnet. The associated marbles 
and calc silicate rocks show diopside, wollastonite, actinolite, epidote, choudrodite, 
sphene and jilagioclase as well as microcline. The manganese-ore deposits are com¬ 
posed of coarse-grained brauuite with .subordinate jacobsitc and hollandite, the asso¬ 
ciated manganese-silicates being niaiiganesc-pyroxeiics and arnphiboles. In the 
vicinity of granite pinions, sillinianite changes to tlbrolite or is converted into 
felspars. The quartzites become vitreous and often coarse gr.iined. 

The metainorphic zones have a general spatial relationship to structure. The 
isograds trend NK-SW at an angle to the regional structure of the rocks. The 
retrograde metamorphism noticed m sonlhern part.? of northern Bhandaru is pro¬ 
bably a.s.sociated with the late-stage cross-folding in this area. 


38. Contact Metamorphic Skarns in Calc-granulite at Garividi, Srikakulam Dis¬ 
trict, Andhra Pradesh. 


G. V. RAO, CalcHtba. 

Granite veins cutting through calc-silicate granulites on the .small hillot'k 
adjoining Garividi R.S., in Srikakulam district, Andhra I’rade.sh, show remarkable 
conbact metamorphic effects. The normal calc-silicate granulites away from the 
granite contact is composed mainly of quartz, scaiiolite and diopside and minor 
proportions of potash felspar, calcite, sphene and opaques. The coarse grained 
granite veins are on an average about 6 feet thick and show quartz, microcline and 
orthoclase. The fine grained calc-granulite, which has a grain size of 0-25 to 0-5 mm., 
has been rccrystalHsed to a medium grained rock, 1 to 2 mm. in grain size within 
a few inches of the granite contact. Coarse crystals of dark green diopside measur¬ 
ing up to 5 mm., are common at the granite contact. The chief mineralogical 
change is the complete disappearance of scapolite and quartz, the former making 
up nearly 40% of the normal calc-granulite, and development of aiidesine, which 
together with diopside in nearly 2 :1 proportion, now makes the recrysfalli.sed rock. 
There has al.so been introduction of quartz and potash felspar. Optic determina¬ 
tions indicate that the niizzonite (Ma^o Me,o) variety of scapolite in calc-granulite 
changes towards the meionite (Ma„ Me„) end nearer the skani zone and the 
ferrosalite variety of diopside changes towards the salite end nearer the granite 
contact. Introduction of soda and development of andesine from scapolite seem to 
be the main effect of the granite on the calc-granulite. 
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39. Precambrian graywacke in Gadag band of Dharwrar ■chists in Mysore. 

vS. NARAYANASWAMI, Calcutta. 

Recojinaibsauce survey in the auriferous tract of Gadag band of Precambrian 
Dharwar schists in Mysore has brought to light an interesting association of meta- 
graywacke in association with greenstone, greenstone conglomerate, chloritic phyl- 
hle, limestone, banded ferruginous-quartzite and sericitic phyllite overlying the 
.surrounding granitic gneiss. The above sequence of rocks is well-expo.sed along 
the road section between Mundargi, Bagewadi and Balhatti, about 25 miles S.S.Ii. 
of Gadag town. 

T'he graywacke scliists are pale to dark greenish-grey, spotted schists-shovving 
in thin sections angular to sub-angular grains of quartz, sericitised plagioclase 
felspar, cherty quartzite, altered greenstone and unidentifiable lithic fragments, set 
in a line-textured schistose matrix of sericite and chlorite and .silt-sized interstitial 
meal of quartz and felspar; the green chloritic phyllites are fine-grained phyllitic 
schists oveilying the graywacke schists; the limestones occurring within the chlorite 
phyllites are Ihiu-bedded, dark-grey and cherty, carrying cubes of pyrite; the ferru¬ 
ginous cpiartzites overlying the chloritic phyllites are banded hematite quartzites and 
cherts. 

The occurrence of graywacke in the Gadag band in Mysore, hitherto unnoticed, 
may throw light on the stratigraphy-, correlation and palaeogeography of the Dharwar 
rocks of South India. The as.socialioii of greenstone, graywacke, chlorite schist, 
dark-grey cherty Hniest-me and ferruginous chert indicates a ‘‘cugeosynclinal'' facies 
of Stillc and Kay, equivalent to “Graywacke (flysch)’’ suite of I’ettijohn. 


40. Newer Dolerites of Hirakud. 

V. S. DUBEY and D. N. RATH, Varanasi. 

The dolerites of Hirakud occur as dykes in the granites of Lnchhmi Dungri and 
extend in a roughly N. W. to S. E. direction. These form discontinuous and broken 
up ridges. These are coarse to fine-grained in texture and sometimes exhibit 
pockets of quartz in addition to micropcgniatites. Labradorites have been saussuri- 
tised to produce calcite and quartz and monoclinic pyroxenes show uralitisation 
giving distinct cleavages and extinction between 33°-48°. Quartz is found in asso¬ 
ciation with the sericiti.sed feldspars as micro pegmatites. TJie accessories include 
magnetite, ilmenite and apatite. The phenomena of uralitisation, saussuritisation 
and cliloritisation are widely exhibited. These dolerites show free quartz and micro- 
pegmatite probably as a result of absorption of granitic material by the basic magma. 
The origin may- be ascribed to nngiiia injected along the fractures, which were 
widened by the pushing apart of the walls. The dolerites represent the last phase 
of igneous activity in the .area cud are inhiisive into the granites. These are also 
found intrusive into the Cuddapahs of CTiaiidli Dungri which indicate that they are 
po.st-Ciuldapah in age. 


41. Note on Magnetite-quartz rocks (Iron Ores) in Kozhikode and Palghat Dis¬ 
tricts, Kerala. 


R. THIAGARAJAN, Calcutta. 

The rock occurs in the form of thick bands with the biotite gneisses and other 
rocks of the region, form a conformable succession with them and show evidences 
of inten.se metamorphisin and structure disturbances. The bands which form the 
Varakal hill, West hill and East hill near Kozhikode, together form a structural 
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basin (doubly plunging syncline) while the two bands in Naduvallur forth the noSe 
of a syncline which plunges south-east. One of the two bands near Nilatnbur is 
the nose of an anticlme which plunges south. 

The hands are from twenty to hundred and fifty feet thick and extend in the 
direction of trend from 100 yards to half a mile. The rocks .show, in general, 
considerable lateritisation but the bands near Kozhikode and Nilambur are quite 
fresh, and show little or no alteration. The rock.s when fresh arc of different shades 
of grey, tough, coarse to fine grain and granular in texture. A rude lamination 
is not uncommon in sr,me of the occurrences when the individual layers are, on 
an average, % to % inch in thickness. 

Quartz and magnetite are the essential minerals of the rocks. Oarnct and 
gruenerite occur in small portion in some of the bands. Magnetite often shows 
alteration to iimonite. Percentage of magnetite in the rock ranges from 40-76 near 
Naduvallur to 62-77 near Nilambur. Detailed pctrogr.sphic work ou the rocks is 
in progress. 


42. A Petrofabric Criterion for the replacement origin of Granitic Rocks. 

.A.JIT KUMAR SAHA, Calcutta. 

Stiitistical studie.s of quartz orientation in the granitic rocks and the associated 
metaniorphites of Eastern Singhbhum and Mayurbhanj and also in Ontario, Canada, 
indicate that the following characteristic features are produced in the quartz fabric 
as a result of the granitization of a metamorplnte : — 

1. The original orientation pattern of the mctamoridnte tends to be ret.nincd, 
althou.gb the degree of jjreferred orientation is reduced appreciably, so as to become 
statistically not siy,ni/icant in .some cases. 

2. A tendency towards development of a peripheral ab girdle, in addition to 
llic usual R-girdle, is evidenl in in.sny cases, although the ab girdle is absent in a 
few areas oi granitizcd rocks, such as in Manbhum and New South Wales. 

Available evidences .suggest that the ab girdle m the granitized rocks is a result 
of uiiiiietK- crystallization of the introduced quartz controlled by the foliation planes 
and that ^uch girdles are more likely to be found, (a) where the replaced metamor- 
phite had proninicnt parting.s along the foliation planes and (,1>) in rocks where the 
rccrystfdlization was post-kinematic. 

Presence of ab girdle, along with a poor preferrea orientation of qu.-irtz, might 
be considered as a criterion for the replacement origin of granitic rocks. 


43. A textural study of the newer Dolerites. 

MIHIR KUMAR BOSE, Calcutta. 

Textures in the Newer Dolerites occurring around Champua (22'^ 04' :85° 40'), 
Hatgamariah (22° 16' : 85° 45') and J.-igannathpiir (22° 13' : 85° 39') have been 
studied and analysed Textural changes have been noticed with variations in 
grainsize. 

In the relatively coarser bodies the texture is “doleritic” with rem.-rrkable growth 
anisotropism of pyroxene, and with a fall of idiomorpliic crystallatcs towards margin. 
In finer grained bodies, variation in idiomorphism of pyroxene is indic.sted by an 
increase in the pyroxene ratio towards centre of the bodies. Granulophitic texture 
is occasionally developed in such rocks. In general the dominant texture in the 
rocks is subophitic though there are local development of ophitic or nesophitic 
pyroxene. 
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riaj,Moclase anti pyroxene were among the earliest cryslallates, the former very 
likely slKAved a slight lead and they crystallised in n ratio roughly 58 plagioclase 
to 42 pyroxene. Possible explanation for the textural variations have been furnished. 


44. Petrography of the Gneissic Granites of Champua, Keonjhar, Orfssa. 

MIHIR KirjI.AR BOSE, Calcutta. 

Around Chanipua (22° 04' : 85° 40') “niicrocline granites” (part of Singhbhum 
.granite) are exposed against and within the older paranietamorphics, with similar 
strike variations. The foliation which shows local sin;dl scale folds, is absent towards 
the periphery of the granite body and in pockets within the inetamorphics, with 
increasing amount of niicrocline. The average composition on the basis of modal 
analysis, is bll though there is an actual transition from subclass .^12 to 213, 
evidently due to replacement of plagioclase by nncrochne. Ouart/ occurs as drop¬ 
like inclusions in plagioclase (An,,) and as enibeying grains. Plagioclase is often 
decalcified (An,) along the margin, in contact with inicroline. Microline replaces 
])la.gioclase. Biotite (/f - 1-628) is often associated with spliene and epidote. Ilnie- 
nile .shows calcification to spheiic. The primary process in the emplacement was 
introduction of plagioclase, partly accompanied bv delormation, this being /ollowe<l 
by formation ot niicrocline. Petrogenesis has been considered in the light of petro- 
gr.'iphic and field observations. 


45. A note on the occurrence of a Tachylitic dyke in the Olivine-Gabbro porphy- 
rite near the Sakkarbagh Zoo at Junagadh, Bombay. 

A. K. PRASAD, Patna. 

The author records, for die first time, the occurrence of a tachylitic dyke, about 
8" thick, cutting across the Olivine-Gabbro porphyrite wliich has also not been 
reported previously from tin’s area. The dyke .shows vartolilic structure in the 
inner portion. Such tacli)lilic dykes have been reported from Arran in Scotland. 

'J'hc petrography of the ixirphyrite has been worked out and effect of dyking 
on the gabbro, even in hand specimen is quite interestm.g. There has been cloud¬ 
ing of the plagioclase laths, schilleri^ation and .1 complete obliteration of zoning. 
The pyroxene also shows less competency, towards stress, probably due to the 
two sets of cleavages present. Secondary mineralisation of olivine, pyroxene, 
and glass has been piedoniinant. Delessite, epidote, jxilagonite, and zoistite are 
common. 

The author tliinks that the tachylite may lepresent a cliilled phase of the 
Deccan basalts and then the gabbro-porpbyrite is definitely older in age. 


46. Pegmatites of Tulin, Purulia Dist., West Bengal. 

DILIP KluMAR SEN GUPTA, Khamgpur. 

Pegmatites around Tulin (Lat. 23° 54' N, Long. 85° 22' E) Purulia Dist. West 
Bengal, occurring in the raetamorphic niigmatic and granitic gneisses, vary widely 
in shape and size, in interna! structure and in their relation wi^i the geometry of 
the ho.st rock. They are formed essentially of quartz and felspar in variable pro¬ 
portions, sometimes showing excellent alignment of tabular felsixirs parallel to 
the boundary of the pegmatite bodies. 

Sonie of the pegmat’tes are folded with the gneisses coaxially and are later 
cut obliquely by younger pegmatites yirjth occasional offset, 
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The nondilation pegmatites are very common in gneissic complex and are 
either conformable with the gneissic foliation or are discordant, having the relicts, 
of the gneissose bandings passing undisturbed through them, indicating salient 
replacement. Dilation pegmatites with pinch and swell structure often have the 
foliation of the invaded rocks wrapping round them. Basic rims (chiefly biotitc) 
occur in the borders of the concordant pegmatite veins. Ptygmatic veins are very 
common in hoth the migmatitic and inetaniorphic rock.s, becoming more abundant 
with the narrowing of the veins. 

Tims the pegmatites are as a whole late kinematic, attendant with the last 
phase of granitizatiojr. 


47 , Metamotphism of Dolerite around Galudih, Singhbhum, Bihar. 

KSlllTINDR.'VMOHAN NAHA, Kharagpur. 

Melndolcrites occurring in profusion iji the Pre-Cambrinn belt around Galudih 
86° 25' :22° 35)'), Singhhhuin, Bihar, are metainorphoscil accordantly with the 

garnet- and .staurolite-kyanitc zone pelitic country rocks. They, however, do not 
follow llie normal trend of inclamorphism as laid down by Wiseman, l^ven in the 
.staurolite-kyanite zone rocks, relict doleritic texture (with relict plagioclase laths, 
the pyroxenes having been transformed) is common in as.sociation with ahnost 
totally ncocryslallized mctadolerites made up of plagioclase, deep green hornblende, 
epidotc-clinozoisile, quartz and .sphene. The relict plagioclase laths in different 
stages of transformation are characterized by turbidity, zoning, and complex twin¬ 
ning on albitc-CnrIshad, albite-ala B, Carl.sbad, albite and pericline laws, with a 
large minibcr of twin lamellae in each grain. The neocrystallized plagioclase graims 
in contrast ue clear, eqiunit, unlwinncd or twinned only on albite or pericline/ 
•aeline law vvilh few suhiiulividuals. 

The anorthite cojilcnt of iieocryslallizcd i)l.'tgiocla.ses in association with clino- 
zoisite-epidotc h.as been used for demarcating the metaniorphic zones. Clinozoisite- 
epidote is in equilibrium with An, 3 .,,ain the garnet zone and with Aiijs^ieiu the 
staurolite-kyanite zone. 


48. An amphibolite from the north fringe of Hazaribagh Plateau in the neigh¬ 
bourhood of Koderma, Bihar. 

S. N. WAKHAI/OO, Patna. 

Within the north fringe of Hazaribagh Plateau the metaniorphic rocks which 
consists of schists and gneisses have been observed to contain intercalations of 
amphibolite, and the paper gives an account of the occurrence and mineralogy of 
this rock. The amphibolite is a medium grained granular rock or dark gray or 
black colour consisting largely of amphibole and plagioclase feldspar. Under the 
microscope pale green amphibole shows a great range in size; the larger crystals 
attain a length of 1-5 mm., and show porphyroblastic development with con.spicuou8 
poikilitic texture. The optical properties leveal it to be hornblende. Plagioclase 
is of the composition of Ab„ An„ and exists in xenoblastic grains with well deve¬ 
loped twin lamellae after the albite law. The important accessory is iron ore which 
forms sporadic patches. The rock as such carries the critical mineral association 
of the amphibolite facies and lends support to the view that the region bad been, 
subjected to thp high ^radf jnetainorphism of this facies. 
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49. A note on the Petrography of the Anorthosites of the Barabar hills, Gaya 
district, Bihar. 


R. N. PRASAD, Patna. 

Anorthosites are recorded as detached blocks on the lower reac^ies of the 
eastern flanks of the Barabar hills (Bat. 25° 1'; Dong. 85° 3'). Due to differential 
weathering the exposed portion appears to be pitted. These compact and massive 
rocks are granulitic in texture and are coarse to fine grained. The segregations 
of dark minerals appear as clusters, thus giving rise to Glonieroporphyritic texture. 

Predominant among the mineral constituents are the plagioclase ranging lit 
composition from Dabradorite to Bytownite. Among the dark minerals are Plom- 
blende, Biotite, some altered Pyroxene, Sphenc and Magnetite. The effect of cata- 
clasis has induced jierijjheral granulation in the felspars resulting in pseudo-porphyr- 
itic texture. The ferro-magnesian minerals occur either in the interstices between 
the felspar grains or in clots. The microscopic characters are given in the body of 
the paper. 

The rocks are generally even grained and lack banding or foliation. Except 
for the foliation, these are similar to the AnortlK).sites of Bankura district. West 
Bengal. 


50. A Metamorphic Study of Chowkhutia Rocks, Dt. Almora, Uttar Pradesh. 

S. B. KAR, Cuttack. 

I'he geological succession of the area includes a series of phyllites (quartz- 
mylonites), chlorite schists, muscovite-biotilc schists, and quartzites associated with 
gneissose granites. The calcareous rocks include massive liniesloncs with purple 
and blotchy slates. The original sediments were regionally metamorphosed with 
the development of index minerals, characteri.stic of each event. This was followed 
by retrogression. During or after this stage basic igneous rocks in the forms of 
dykes and sills intruded, with an interval between them, and caused contact meta- 
morpliism. After this, again progressive metaniorpliisni took place, followed by 
injection of acidic materials into the country rocks. During the last stage, shear¬ 
ing stresses and tectonic disturbances facilitated the development of cataclastic 
zones. The recrystallisation was so intense that the original textures and structures 
were completely lost and new ones developed. 


51. Distribution of Granites and Sedimentaries around Jabalpur, M.P. 

M. G. PAITHANKAR, S. C. VARMA, W, N. BANSODE, Jabalpur. 

The sedimentaries comprise of the Jabalpur beds of the Upper Gondwana 
period conformably succeeded by the Dametas. The Deccan Trops overlie the 
Dametas. So there was a period of practically continuous deposition commencing 
from the beginning of the Jabalpur period to the end of the Dameta. 

For granites are gneissic in character, of Archaen age, and occur in two main 
groups of ridges, (i) Northern Group, which may be called as the Gokalpur-Ghama- 
pur granites and (ii) Southern Group, which may be called as^^the Madan Mahal 
granites. The granite of both the groups is similar. 

These two blocks of granites are separated from each other by the intervening 
sedimentaries. Granite inliers are seen wherever the sedimentaries were thin and 
as such have been eroded away. Further the Madan Mahal granites are surrounded 
on the ndrth, south and east by the sedimentaries. Sudi a field relationship of the 
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granites and the sedimentaries means that the two granite blocks must hav« beiCQ 
separate even before the deposition of the Jabalpur beds. 

It is concluded that the Gokalpur-Ghamapur granites and the Madan Mahkl 
granites were originally continuous and connected, but sometimes during the pre- 
Jabalpur times block faulting took place in the granites and the central portion 
was laid down separating the two granite blocks. The boundary between the 
granites and the Jabalpur is a faulted one and that the Madan Mahal granites are 
bound by faults both on the north and the south, the downthrow of each being due 
north and due south respectively. Along the faulted boundary between the granites 
and sedimentaries big lakes are present. 

So the Madan Mahal granites represent a h'jr.‘.t or a block mountain and the 
intervening country between the two granite blocks represents a faulted basin into 
which the sedimentaries have been deposited. 


51a. A note on the occurrence of Molybdenite in Bundelkband Granite in Jhabai 
District, Uttar Pradesh. 

A. G. JHINGRAN, S. N. TURI, R. S. SHARMA, and P. C. MA'l'KllR, Calcutta, 

The paper records for the first time the presence of small segregations of 
molybdenite in the Bundelkhand granite near Saprar Dam (25° 12' 30" ; 73° 7' 30", 
topo. sheet No. 54 0/4) in the Jhansi district, U.P. A inineralogical account along 
with a petrographic description of the country rock has been given and the gcue.sis 
discussed. This mineral is usually associated with acid igneous activity, and occurs 
either in the acid igneous tocks themselves or in their close proximity, forming 
replacement deposits. In either case a primal y magma is inherently involved. It 
is accordingly inferred that a magma from the deep magmatic chamber inu.st have 
been as.sociatcd in its deposition. 


(iv) Sedimentology 

52. Sedimentology of the Jabalpur Series of Rocks, Jabalpur District. 

M. SRIRAMA RAO. Jabalpur. 

The Jabalpur Series of rocks of Upper Goudwan.-i age comprise sandstones, clays 
and gritty shales. The sandstones show current bedding, are brownish in colour 
being somewhat ferruginous and, in places, micaceous and felspathic and can more 
appropriately be referred to as greywackes. They exhibit considerably variation 
in grain size and shape as also in degree of cementation. The clays and gritty 
shales are whitish, buff or grey in colour, all the beds being nearly horizontal. 

The sandstones have a heavy mineral assemblage which is rich and varied. 
It includes magnetite, hematite, tourmaline, ilmenite, rntiJe, kyanite, epidote, glan- 
cophane, hornblende, anatase and sillimanite besides a few less important minerals 
which indicate a provenance of acid and basic igneous rocks in addition to glaaco- 
phane-bearing schists and other metnmorphic and metasomatic rocks. 

The rarity of well-rounded grains of sand, the low sphericity values and the 
relatively perfect crystal outlines shown by tourmaline, rutile etc., indicate the site 
of deposition to have been not far away from the provenance. Very freqnent alter¬ 
nations of coarse and fine-grained rocks, partial distribution of heavy minerals in a 
single rock, wide variation in the degree of induration and in the amount of 
cementing material are all features which establish the fluviatile nature of the sedi¬ 
ments. Post-depoaitional changes include block faulting of the beds into lowet: 
levels. 
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53. Mechanical analysis of Barakar and Talchir Sandstones from Rampur Coal> 
fieM, Sambalpur District, Orissa. 

13ANKIM MUKHURJKIS and APURBA KANTA CHOUDHURY, Calcutta. 

The Barakar and the Talchir sandstones occurring in the Raniyur Coalfield 
(Ut. 21“ 45' N—21° 52' N and Long. 83° 53' E—83“ 59' E), Sambalpur district, 
were sampled regularly along strike to bring out significant variation in size para¬ 
meters in time and space. The results obtained from several mechanical analysis 
are graphically represented by histograms and cumulative curves. Histograms are 
unimodal. P'rom the cumulative curve the various measures like median, qnartile 
deviation and the values of .sorting index were determined. In Barakar sandstones 
the sorting index varie.s from 1-30 to 1-70 and in Talcliirs from 1-35 to 1-40, showing 
that the sediments are well sorted. The value of skewness is positive, which shows 
that the coarse admixtures are greater than the finer sediments. From the fre¬ 
quency curves, arithmetic mean diameter and mean ileviation were calculated. The 
deviation was considerable. The Baker’s Grading Factor (G.F.) determined from 
the above also corroborated the findings that the .sediments are imperfectly graded. 


54. Heavy mineral frequency in different size grades of sediments. 

C. N. RAO and S. V. L. RAO, Kharagpur. 

Heavy minerals are generally found in medium to fine sand size grades. The 
factors responsible for the variation in different size grades is not understood fully. 
The available data on the heavy mineral frequencies of the Talchir sandstones from 
Burahai and adjoining basins have been con.sidered at length. From this data, the 
following conclusions are apparent : 

(1) Antepathetic relation between mean size (01—0-25 mm.) and total 
frequency. 

(2) Antepathetic relationship between garnet and hornblende. 

(3) Sympathetic relationship between hornblende, magnetite and sphene. 
'J'he factor.s re.spcmsible for the variation m the mineral frequencies with reference 
to their size are many, such as variation in hydraulic conditions, hydraulic equi¬ 
valent, size of different minerals and the relative availability of different size grades 
of minerals. The variation in the mineral frequencies of garnet and hornblende 
indicates the current direction. The variation in the mineral frequencies of magne¬ 
tite and sphene possibly indicates slight turbulence in the depositioiial environment. 


55. Study of Tourmalines from pebbles of Banganapally conglomerate around 
Kalava, Kurnool District. 

T. C. BAGCHI and K. V. G. K. GOKHALE, Kharagpur. 

The sequence of rocks of Kurnool system, in the area around Kalava (15° 37'; 
78° 12') starts with a basal conglomerate succeeded by orthoqnartzite—limestone 
faceis having a strong resemblance to the standard sequence of typical foreland 
faceis. The occurrence of different typei^ of tourmaline with authigenic growths in 
the Banganapally stage has been reported, earlier by the authors. The present 
paper deals with the detailed optical characters of all the varjeties of tourmaline 
(Elbaite, Fe-schorlite, indicolite, Mg-Fe scholite, Fe-dravite, Li-mbellite, Cr. tour¬ 
maline, Na-dravite) in the pebbles of the Banganapally conglomerate. 

Anthigenic intergrowths, colourless to pale blue in colour, have been noticed 
at one end of the C—axis of the grains of all the varieties. Between the ontgrowtll 
and the nucleus is a zone of roots or reorganisation where the core and the ottt> 
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growth are welded together. A.t places the overgrowth is broken off and the, pitted 
surface remains at one end of C—axis, as an evidence of its former existence. 

The presence of tourmalines of various shades seem to indicate that the 
importance of acid intrusive material as source rock, should not be underestimated. 
The study of tourmalines along with the other heavy minerals, suggests that the 
source of rocks are derived, perhaps, partly from the reworked older sediments and 
partly from the Dharwarian metamorphites; as is also evidenced from the presence 
of fragments of shale in the conglomerate. 


56. Core Library, 

A. K. MUKIIERJEK, CaUutta. 

The idea of setting up a Core library is quite new in India. With the progress 
in the metliod of mineral exploration by drilling the problem of manufacturing a 
complete record of the bore hole data and preserving the cores for future reference 
and correlation of structures and formations has come to the forefront. Whether it 
is drilling for as.sessing the reserves of coal and other minerals or only to see the 
extent of a particular structure, the cores may give indication to other valuable 
information of the formations below. Preservations of core and bore hole data has 
been emphasised under rules 18 and 19 of the Mineral Conservation and Develop¬ 
ment Rules, 1958 hut the best way to maintain a permanent record will be to 
establish a Core Library in India which will be tlie first of its kind not only in 
India but perhaps in Asia. The cores, bore hole data, analyses and other details 
will be niaiiilaiued ‘iniiieral-wise’ and ‘di.strict-wise’ as far as possible. Such a core 
library will facilitate the research work and will help to find out the correlation of 
different mineralised provinces. 


57. The study of the sea floor sediments of Visakhapatnam Coast. 

V. VliNKATARATNAM, M POORNACIIANDRA RAO and C. MAHADEVAN, 

WaKair. 

The systematic study of sea floor sediments along with other branches of 
Oceanography has been started since 1952—'.53 at tlie Andhra University. The sea 
floor sediments from the continental shelf of Vi.sakhapatnam coast (Lat. 17® N & 
18® N and Long. 82° 15-5' E & 34“’ E) are studied with regard to mechanical com¬ 
position, constituent.s of “Coarse fraction” (i.c. coarser than 0 062 mm. size), detrital 
minerals and shape of quartz grains. 

As a result of quantitative studies, it is revealed that the Zonal classification of 
sediments, made earlier, holds good. There is an increase in foramiuiferal number 
and in the proportion of glohigernia to other ormaminifera with increase in depth 
from shore towards the continental shelf. The distribution of detrital minerals 
like Garnet, Sillinianite and the attributes of quartz such as elongation and wavy 
extinction point (o a provenance dominated by metamorphic rocks. The sphericity 
of quartz grains throws some light on the similarity of nature of sediments at 
depths of 12 fathoms and 41 fathoms. 


56. Unique size-roundnesa relatimi in the Claztic Grain* of the Barakar Sandstone* 
of South Karanpura Coalfield. 

INDRANIL BANERJEE, Calcutta. 

'The petrographic study of the Barakar sandstones of the above area has revealed 
a highly significant negative correlation between size fuid roondness of the clastic 
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grains. This has been revealed by visual estimation measurements in 12 samples 
and Wadell method measurements in one individual spot sample and one composite 
sample homogenized from 6 texturally dissimilar spot samples from different parts 
of the Barakar formation. 

Such inverse relation of roundness-increase with size-decrease cannot be 
explained by the mechanics of ordinary fluvial transport. It can only be* explained 
by presence of second-cycle sediments in the finer grades. Hence the sediment has 
dual source. One of the two components is, an assemblage of coarse angular grains 
freshly derived from a near source of an acid igneous rock, the other component 
being finer and more rounded grains derived from a mature pre-existing sedimen¬ 
tary rock. As the contribution of finer and more rounded grains progressively 
increases in the finer grades, the over-all roundness will also increase in the finer 
sizes. 

The above postulate of dual source is corroborated by the presence of two con¬ 
trasted types of sedimentation units, one ill-stratified, ill-sorted and coarse-grained, 
with much felspar and the other well-stratified, well-sorted and fine grained. 
Another evidence is presence of rounded Zircons and tourmalines in the finer size 
grades suggesting presence of a second cycle sediment. 


59. Heavy mineral variation in the Talchir Sandstones of Burhai Basin. 

M. N. MAHAPATRA, K. C. MISRA and C. NARASIMHA RAO, Kharagpur. 

The paper presents the results of heavy mineral analysis of the sandstones 
belonging to the Talchir stage near village Burhai (24° 21-5' N, 86° 33-6' R), 
Santhal I'argana District, Bihar. The three chief petrological types, namely, the 
boulder conglomerates, the mauve sandstones and the chloritic arkoses in order of 
their antiquity consist of almost identical suites of heavy minerals. Garnet of 
different colours predominates in all the three horizons with an average of 40 per 
cent. In order of decreasing abundance the following minerals have been identified 
—Hornblende, Sphene, Tourmaline, Magnetite, Zircon, Epidote and Staurolite. 

A comprehensive heavy mineral di.agram drawn for all these rock types shows 
a progressive increa.se in the perccnlage of Garnet, while Ilorriblemlc & Magnetite 
decrease in percentage towards the top. The rest are more or less uniformly 
distributed. 

The heavy mineral assemblages do not show any wide departure up the 
sequence and the almost identical character of the heavy mineral suites in all the 
three stages, show that the sequence is a conformable one. 


60. PrepluratioB of artificial silt for tracer studies near Bombay Harbour. 

A. C, EAPEN, N. G. S. GOPAE, V. K. lYA and T, P. SARMA, Trombay, Bombay. 

Important dredging operations will soon have to be undertaken in Bombay 
Harbour and it is essential for this purpose to know that the dredged mud from 
the selected dumping grounds will not return to the harbour itself. It was hence 
decided recently to carry out a tracer study of the bed movement of silt at the 
selected dumping site, North West off Malabar point. The experiment will be carried 
out jointly by Isotope Division, A.E.E.T., Central Water & Power Research Station, 
Poona, Bombay Port Trust, and Hydraulics Research Station, Wallingford, next 
January. 

This paper gives an account of the preparation of an artificial silt which must 
resemble closely the natural silt in its size distribution and density. Such a silt 
will then be activated in a reactor and used as a tracer, Scandiam-46 will be the 
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tracer element and the gamma rays emitted will be detected by an nndfet-WKtelf; 
Gieger Counter assembly. 

The preparation of an artificial silt with the requisite hydraulic properties 
involves firstly a precise determination of the particle size distribution of the 
natural silt both in the dispersed and flocculated states. A curve between these two 
valves is taken for tlie proposed grading for the artificial silt. Scandium Oxide is 
introduced into boron-free glass of appropriate composition so that the density of 
the final material is approximately that of the dried harbour mud. The glass is 
then crushed by suitable techniciues and from the crushed powder, an artificial silt 
whose size distribution curve approximates to the proposed grading curve is 
prepared. 


61. Size Distribution in the materials of Neyveli Groundwater Reservoir, South 
Arcot District, Madras State. 

R. VKNKATARAMAN, Calcutta. 

The paper deals with the re.sults of sieve analysi.s of about 800 .-janiples of 
materials of First, Second and Third aquifers constituting the Neyveli Groundwater 
Reservior. The samples of materials of <lifferent aquifers were collected mainly 
for use in determining the screen sizes and the sizes of materials for gravel packs. 
The data of sieve analysis of these materials have been subjected to a systamatic 
study. Statistical techniques have been applied in the interjiretation of the data 
in order to make a comparative study of the size frequency distribution in the 
materials of the three different aquifers. While ihe study has shown some similar¬ 
ities amongst the materials of the three aquifers it has also drawn attention to the 
dissimilarities in the degree of dispersion, degree of sorting and in the skewness 
in the materials of the three aquifers. It has also revealed the considerable lateral 
and vertical variations in the materials of the different aquifers even within a 
limited area. Attention has also been drawn to the impplications of such variathms 
in the materials of the aquifers. 


(v) Economic Geology 

62. Microscopic characters of placer sand deposits in the neighbourhood of 
Capo Comorin, South India. 

S. DBB, Calcutta. 

Extensive beach placer deposits of voluminous accumulation in sands, occur 
along the Malabar and Coromandal coast, extending along the west coast in inter¬ 
mittent patches from the neighbourhood of Cape Comorin through Kerala and 
Malabar sea beaches towards the Gujrat coast. 

On the east coast of India, isolatetd patches of beach placer deposits are known 
in several localities of Madras State and Andhra Pradesh which extends up to 
Orissa, 

In the neighbourhood of Cape Comorin, three different kinds of beach sands 
occur. Usually sands collected from the extreme southern point of the Cape, 
appear to be colourless with more or less minimum concentration of heavy minerals. 
Sands occurring on the eastern side of the region, are of pink colour and contain 
innumerable grains of pink garnet and a minor amount of zircon. The heavy 
fraction of the east contains an insignificant amount of inonazite, ilmenite, rutile 
Stt4 magaefite. Sillimanite appears to be very rare in the sands of t^ area. 
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On the other hand, sands from the western side of the Cape, contain too many 
heavies, such as ilnieuite, garnet, zircon, and monazite with an insignificant amount 
of rutile and magnetite. 

It has been found that the frequency of zircon increases where garnet pre¬ 
dominates. 

Separation of heavy minerals by bronioform and by a powerful eleetro-magnet 
have been done in the laboratory. The ferro-magiietic, para-magnetic and dia¬ 
magnetic fractions have been separ.ated from different sand samples collected from 
the different areas of the cape. 

The opaque minerals are mostly ilnieuite, rutile and a few grains of magnetite. 
The poli.slied surfaces of ilmenite are often leucoxinised whereas some of tlie 
magnetite grains have been altered to martite and then to goetliite. 

The non-opaque minerals are mostly garnet, zircon, monazite and sillimanite 
(rare). A quantitative estimation of these heavy minerals and their frequency have 
been determined by an electrical point counter. 

It is evident from the detailed study of these placer sands that most of the 
minerals are very resistant and could withstand the action of sea-waves through 
ages but most of the opaque minerals are slightly altered and not entirely 
decomposed. 


63. Kyanite Deposit near Ghatsila, Dt, Singhbhum, Bihar. 

T. C. BAGCHI, Kharagpur. 

A smalt deposit of kyanite in a dome shaped hill of quartz-kyanite granulite 
is situated nearly a mile and half off Ghatsila, Dt. Singhbhum, Bihar. Kyanite 
has segregated in nests, pockets, and lenses in quartz veins injceled lit-par-ht into 
or rutting across the quartz-kyaiiilc-granulite rock; kyanite has also been con¬ 
centrated in the wall rock along the immediate contact of quartz veins. Detailed 
study of the kyanite occurrence indicates that lenses of highly aluminous sili¬ 
ceous sediments, on nietamorphism gave rise to qnartz-kyanile granulite into 
which were injected solutions derived from che ailjacent Mosabani granite. The 
segregation of kyanite in sufficient concentration in the quartz veins is believed 
to be due to the resorting of aluminous material by the solutions from the host 
quartz-kyanite granulitic rock. 


64. Hydrothermal alterations in the ultrabasics of Jojohatu area, Singhbhum Dist. 

KRISHNA KANT SINGH, Kharagpur. 

The processes of hydrothermal alteration of the ultrabasic rocks around Jojohatu 
area, Singhbhum d’strict, can be broadly divided into six types ; (1) serpentiai- 

zation, (2) bastitization, (3) steatitization, (4) amphilxjlization, (5) dolomitization 
and (6) chertification 

Serpentinization is very closely related to mass alteration of the ultrabasic body 
both during and after emplacement. As a part of the serpentinization, bastitiza¬ 
tion appears lo be more commonly as.sociated with p 3 Toxenites. The serpentines, 
the end products of this process, are generally a natural mixture of chrysotile and 
antigorite. Antigorite is formed by the mass serpentinization df olivine bearing 
ultrabasics. On the other hand, chrysotile appears to favour zones of weakness 
like faults, joints, sheared belts and zones of chromite mineralization. It is possible 
to recognise 3 minor stages in the formation of chrysotile based on the cross¬ 
cutting relations. During this process, iron ore has been released. 
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Bteatilization is usually noticed at the perijAeral zones where the hydrothermal 
phase contains greater amounts 'if sihra than m the fornier case. If calcium is 
Kvailaiile, at litgher temperatures, ainphilioh/.atifm is fav<iurcd. Doloinitization is 
a replacement plieuoiuenon u.sually associated with ■steatite. Carbon dioxide meta¬ 
somatism is a deep sealed one as fcvi'ieiiied liy the association of copper and lead 
ores in minor amounts. 'I'here is a wide sjiread ohertification in the whole region, 
the silica being partly denvtd from the iiltrabasics and in part from the country 
rocks. Tlie Iiearing of these i>roces-,es on the economics o( chromite deposits is 
analysed. 

65. Ore-microscopic studies of the Manganese ore-minerals of Sitasongi and 
Chikhla, Bhandra District, Bombay (old Madhya Pradesh), 

vS. I>. DliSHl^tNDK, Nagimr. 

The paper s>ives an account of the ore-niu rosC(, 2 >i<- stml\ of llu- manganese ore- 
minerals collected from Sitasaongi and t'liiklda manganese mines in Hhandara 
District, Itoinba^ State (Old itf.P.). .\ .short ncc<)unt of ilie geology of the urea i-, 
followed by the mineralogy of Hie ores The following aic the ore-minerals that 
have been identified in iiolishc-d ‘^tetioii.T : —Braiinitr-, vSnajiarite, Jacobsilc, Pyro- 
liisite, and I'silonielane. The el.araeters of these orc-iiiiiierals under reflected light 
are given along nith their etch reactions and reflectivit\ laliies. In addition, a 
mineral showing ]iro(ierties different Irotn those slmwn by any known manganese 
ore-mineral has been described. The identity of this mineral can only be established 
on rheinical and X-r.ay studii'^ which aic in.w in pro.j>-i;s..,. Interesting textural 
features, sueh as the Brauiiite-vSiljiiiaritc iiilergrowtii, oriented replacement of 
Jacobsite b\ Hematite, inuliial boundary relationshij) shown by certain minerals 
etc., have been fully described. Tlie mineral parngeiiesis, ba^ed on textural fea¬ 
tures, was lound out to be as follows : Sitaparite, Ilollaiidito, Braiinite (in part), 
J.acobsiie, the 1 Tiidentified miiu-nd, Braiinite (in ]'.irt) I’silomelane, Hematite and 
I'yrolusite. 

66. The clay deposits of Sihora Tahsil in Jabalpur District, M.P. 

V. DDBlvY and UM.\ .SITVNKKK, Vanniasi. 

A be<l of clay has been located in small hills at Agaria and Jeti at a di.stancc 
of about 20 miles from ,Sihora wliieh is situated at railway station between Katni 
and Jalialimr on the Central railway of Af.l’. 'The clay he<l occurs at a depth of 
about 30 to 40 ft. below the surface, end is overlain by bainled hematite quartz.ite. 
The D.'I'.T. and X-rav studies show that it is Knolinitir iu nature. Its chemical analy¬ 
sis shows that it contains i}0-2% of silica, therefore it is siliceous iu nature. Its sns- 
peusibility in th; raw stage and firing behaviour, shrinkage, porosity and tensile 
strength at various temperatures have also been deteriiiiiied. Microscopic study 
and refraitive index determination of clay matter and its iinimrities has also Ijeen 
studied. The clay get vitrified at I500°C. Different body mixtures for various 
pottery goods were made and the clay was found to be suitable for use in pottery 
industry and arguments have been pul forw'ard for the origin of Ibis clay. 

67. A Note on the Geology and Origin of the Rajgarh Emerald Depoait, Ajmer, 
Rajaathan. 


S. K. BOSK. Calcutta. 

The Rajgarh emerald mine lies iu Rajgarli-Chat-Bilhur emerald bearing zone, 
about 15 miles south of Ajmer, which form.s a part of the 125 miles long NNE-SSW 
trending Ajiner-Merwara-Mewar emerald belt. 
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The emerald deposit of this area is found in rocks of the Delhi System com¬ 
prising Liotite schists, talc-schists, actinolite schists and phylHtes traversed by 
pegmatites, vein quartz and tourmaline bearing granites whicli have caused wide¬ 
spread silicificatiou and tourmalinisation. 

Ihe mineralised emerald zone which is at present being worked is nearly 
COO feet long and is localised in 5 small hillocks. Hexagonal crystals^ varj'ing in 
length from fraction of an inch up to 5 inches of anliedral grains of emerald occur 
in pockets or sparsely disseminated, mo.slly in highly folded and contorted talcose- 
liiotite-schist and rarely in actinolite schist near the border of tourmaline bearing 
pegmatites rich in beryl. Xcnoliths of schists are also seen in the pegmatite. 
J he green colour in the emerald, due to chromium, is jirohably from the ix;ridotites. 
Altered peridotites occur near the contact of the pegmatites at the ca.stern part 
of the emerlad bearing ridge. 

It appears that beryllium-rich .solutions from the main pegmatite bod^' have 
I>enetrated along .structurally we.ik jdanes in schists, which have been replaced liy 
emerald, tourmaline and rarely apatite. 


68. A Note on the possibilities of finding Nickel-ore deposits in India. 

SAlUiS C. t'HAKRAVARTY. Calcutta, 

No workable deposits of Nickel ore has been Icjcated in India so far. Tlie 
pajier describes briefly the known occurreiice.s of Nickel in India. 

Nickel wiili it.s identical ionic radius and ionic charge can diadochieallv replace 
magnesium in some minerals, like olivine, pyroxenes, in rocks formed during the 
differentiation of an original niagiiia of Ijnsallic coniiKisitioii. The amount of nickel, 
which is of a liigh order in the earlv formed rocks, decrca.ses progressively in the 
sequence of differentiation and tends to rise again in the later formed acid differen¬ 
tiates. Sometimes, nickel may be associated with the hydrothermal stage, when 
instead of substituting for Mg, it forms ‘complexes’. Depending upon the con- 
centralioii of nickel ions in the original melt, nickel may form independent minerals 
or may get incorporated in the early funned magnesian minerals. As ore minerals, 
nickel is found in the sulphides which form at a later stage than olivine, chromite, 
titanitc, and magnetite, being separated from the magma in the form of pyrrho- 
tite-jientlandite depo.sits. Nickel i.s found in the hydrolysates, and other sedi¬ 
ments which are derived from the weathering and deniidalion of rocks containing 
nickel bearing minerals. Under these circumstances nickel may get incorporated 
in clays and chlorites, besides occurring as ‘solid’ products of disintegration. 

There are several ophiolitic belts in India, e.g., in the Andaman islands, and 
Manipur. It is suggested that these be inve.stigatcd in detail for secondary nickel 
ores. 

Such occurrences find an analog} with tho.se in Cuba, Brazil, and the 
Philippines. 


69. Economic aspect of Asbestos in Bihar. 

S. N. P. SRIVASTAVA, Calcutta. 

During investigations of asbestos in different parts of Bihar, it was found that 
the asbestos is confined to Singhbhnm district including the nilsrged portions of 
the former district of Maiibhum. The asbesto.s i.s mostly of the amphibole 
(tremoh’te) variety, though chrysotile variety also is not rare. It Is associated 
with highly altered or serpentinised nltrabasic or basic rocks. The probable 
reserves of thirty two localities are of the order of over three and a half lakh tons, 
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varying in deptlis between 20 to 100 feet. Physico-chemical tests of thirty three 
representative specimens of asbestos from different localities, show that most of 
these are resistant to acids, alkalies and heat (at 800°C). The asbestos can, 
therefore, be used for asbestos cements, filters, laboratory boards, electric insu¬ 
lators etc., where high degree of resistance to acid and heat is required. All the 
deposits lie within a distance of twenty miles from the nearest railway stations or 
from good motorablc roads. Therefore, a factory for asbestos cement products 
along with insulating materials etc., may be set up in vSinghbhum district at a 
suitable place to supply the additional reciuirements of the country. 


70. Some new occurrences of Vanadium in Sarjori area, Singhbhum District, Bihar. 

S. N. P. SRIVASTAVA, Calcutta. 

While carrying out tile investigations for asbestos m Bihar, occurrences of 
vanaduim-bearing iron ore were noted by the autlior at two places, on the eastern 
flank of the Pora Pahor, Ij'itig west of the village Sarjori (22° 32' : 68° 20') in 
Singhhhum district, Bihar. The iron-ore occurs di.scontinuou.sly in a belt which 
IS about a mile and a half long and about a quarter of a mile wide and runs north- 
north-east along the slope of the hill. Iron-ore occurs in pyroxenite which is 
altered jiartly ainl in places wholly to .serpentine, talc and Ireinolitc. The strike 
of the formation is al.so north-north-oast to south-south-wc.st. The exposed depth 
of the iron-ore is more than 30 feet in one of the trenches. The chemical analyses 
of (wo specimens from each of the two localities show 162 and 1-16 per cent 
of V205 and 54 44 and 56 40% h'e contents, rc.specliveiy. Clironiinm and titanium, 
(the latter in one speeimen) has also been noted. These occurrences had not been 
recorded so far. In \icw of the hig-h vanadium coiitciit these deposits, and the 
a<ljact;nt areas should bo thoroughly prospected. 


71. Localisation of Manganese ore deposits in the Sausar Series, Madhya Pradesh 
and adjacent parts of Bombay. 

S. C. CHAKRAVARTY and V. VKNK YH-SIT, Calcutta. 

'J'hc maiiganesc-oie deposits of Madhya I’rjdesh occur generally as steep to 
moderate dipping, bedded, meta-sedimeiit:ir\ syngenetic depo.sits, locally called 
‘reefs’*, as well a-, tlicir a.ssocialed sui>ergene euncliments, and also as transported 
weatlicriiig product.'-, known as “boulder ore”. 

The reefs arc tabular conformable beds and louse-- following the .strike of the 
enclosing host rocks, and occupy three general stratigrapliic positions—the 
Lohangi horizon at the base of the Maiisar stage, the Mansar horizon at two or 
more stratigraphic position with the Mansars, and the Chorbaoli horizon between 
the Man.sar and Chorbaoli stsiges. The major producing deixisits are, however, 
restricted to the Lohangi horizon, at the base of the Mansar stage. The ore deposits 
consist of primary bedded braimile-quartzites, gondites and their superficial wea¬ 
thering products. The ore bodies increase in thickness due to tight internal 
folding. Primary oxide deposit.s have been proved to vertical depths of over 660 feet. 

Detailed studies of various deposits in the area indicate that folding has been 
re.sponsible for localization of large ore-bodie.s. The manganiferous beds at Kandri, 
Chikla, Sitasaongi and other places thicken and get localized in troughs and 
crests of the i.soclinai synclines and anticlines, the pitch of the ore bodies being 
parallel to the plunge of the folds. Localization of ore is also noticed in drag 
folds along the limbs of folds as at Mansar, Chikla extension and Bharweli-Ukwa, 
and in tight recumbent folds as at Tirpodi. The distribution of major ore bodies 
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(listiint groups ni different localities along the belt and the inipersistcnt gonditic 
naluie <jf those in-between, suggest deixjsition of inanganifcrous beds in dis- 
connecled basins. 

Plastic deformation has played an important part in the early stages causing 
thickening of the inanganifcrous beds, before their conversion into more com- 
jietent manganiferous (juart/.ite by metamorphism. Relative competeifce of tlie.se 
at later .stages in relation to the surrounuing les.s coinjietent schists was responsible 
for preserving the large ore bodies in folded areas. 


72. Structural Control of Pyrite Mineralization at Ingaldhal in Chitaldrug Schist 
Belt, Mysore. 


N. A. VICMBAN, Calcutta. 

The I’rccnmbri.tn Dhanvar inelavolcanics and a.ssociated metasediments of 
Ingaldhal pyrite area in Chitaldrug Schist Belt arc grouped lithological]} into 
three zones from west to east ; 1. I'illow lavas with a network of intimately jieiie- 
trated diabase dykes forming the eastern side of Jogiinaradi ITill, 2. Mas.sive, 
foliated and schistose greenstones with associated banded ferruginous chert of 
Belliiigitdda range, and 3 Chlorite schist with as.sociated pcTible beds of Dodda- 
siddavanahalli-Kyadigere plain country. The.se rocks arc penetrated by later 
dolerite, felsite, granite, aplite and vein quartz. 

'I'lie regional trend of rocks is north-south with steep dips dominantly towanU 
west. Nnrth-wester'y 'cu echelon’ faults are common. 

I’yrile mineralization is confined to the ferruginous chert on the ea.sieni flank 
of the Belligudda anticline, and is specially pronounced where the chert is inter¬ 
sected by 'cn echelon' faiiUs. This is also excellently brought out liy the distn- 
bution of geophysical (self ixilcntial) negative anomalies all along the hill range 
obtained liy previous geojdiysical surveys. The ore bearing solution.s haw app.i- 
renlly lollowed the ‘en-echelon’ fault,s m the anticline, and mineralized the banded 
ferruginous chert zones uhicli ajipear to have been the most favourable host rock 
for metallization. 

Pvrite i,s the most imjiortant su]|)hidc in the mineralized zones, but some 
copper mineralization is seen in a few chert bands on the western flank of the 
Belligudda hill, suggesting a hydrothernial zoning. Detailed mineralogieal studies 
of the sulphide ores .ne progressing. 


73. Structural control of manganese-ore deposits in Vizagapatam Manganese Belt, 
Andhra Pradesh. 


G. V. RAO, Calcutta. 

Detailed ,slruetur.il niapiiing of parts of the Vizagapatam niangaiiese belt in 
Srikakulam district, .\ndhra I’ladesh, has brought to light certain definite struc¬ 
tural controls wdiicli li.ive a great application in the future exploration and mining 
of the dcposit.s. The manganese-ore depc>sits are confined to garnetiferous quartzite 
and garnet gramilites, referred to by l-emior as “Kodurites”, associated with coar.se 
grained quartzites, crystalline limestones and calc-silicate granulites and gneis.ses, 
traver.sing through garnet-sillimanite gneisses (khondalites), charnockitic gneisses, 
biotite gneis.ses, granite gneisse.s and intrusive ortho-gneisses and granites. The 
regional strike of the rocks is N.W.—S.E. to N.N.W.—S.S.E. Opposing N.E. and 
S.W. regional dips across the strike of the rock formations and repetition of the 
quartzites, calc-gneiss garnet-sillimanite gneisses etc., indicate an earlier folding 
about a N.W,—S.K. axis, plunging towards south-east. The swerving of regional 
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strike to N.li.—vS,W, suggests a later cross folding of the formations about a 
N.N.W.—S.S.E. or N.—S. axial trend. 

The manganese-ore deposits are localised in areas of intense drag folding along 
garnetiferous quart/ites and graiiulites, the pitch of the ore bodies, which is on 

an avenige about 30® to the south-east, is parallel to the plunge of drag folds and 

three regional plunge of major folds in the area. The ore deposits are mainly psilo* 
nielane—pyrolusite type oxides and wad, derived by supergeiie oxidation and cnricli- 
inent of manganese garnet spandite. Primary brauniie, vredenburgite, jacobsite 

and other minerals are developed iij the vicni't}' of pegmatite and quartz veins 
cutting through the original inanganifcrous horizon. The mining of the ore bodies 
indicates that the depth of oxidiifion is shallow and ;he ore deposits have no 

great vertical exten.sion. 


74. Further occurrences of Magnesite in Almora district, U.P. 

M. R. SUPKAMANYAM and R. S. JAIN, Calculi). 

While niap)>ing iu the Almora district a few interesting otcurrences of magne¬ 
site near Pauri (2f/° 44' 20" : 70° 48' -30"), hitheito uurecorded, were met w'ith. 
Magnesite occurrences near Gercclihinc and Dewaldliar have already been repeirled 
by the Geological Survey of India aiul are now being jvroved by the Indian Bureau 
of Mines. It is fell that these deposits, may prove to he more extensive than those 
of fk-rechhina. 

Seven isolated lens-like zones of Magnesite arc noticed in the dolomites and 
limesloiies. One just south of Ranri is exi>osed ov^er a length of 1200 feet and 
width of 400 feet; some I'llicrs measure 100 fee) by 50 feet on the surface Other 
occun'ences are near Pajaisya, Pagoikhan, Khardli Tok, and Asaun. The magne¬ 
site i.s coarsely crystalline, bladcd to reticulated and occasionjlly radiating, and of 
velhnvish to grevish cdour. Huge houKlers of magncsilv are scattered over the 
area; no regular bedding on banding is seen. 

The different ticcurrents have a general easl-wvst tnmd and dips appear to 
he 30°-40° )i> the north. It is possible iliat all these oeeurrenees may represent a 
single magnesite horizon esposed diseonlmuously from Gereehhma to beyond 
Dhuraphat. 


75. Manganese deposits of Rajasthan. 

V. S. DUPKY and R. M. vSINGH, Pananis. 

'J'his area lies in Kushnlgarh Tehsil, District Panswara, Rajasthan and is about 
41 miles from Dobad in the North direction. 

The ore is mainly P}’rolusite which is massive, hard and compact, at places 
acicular and radiate. .\ little Praunite and Psilonielaue is also found, but the main 
bulk of the output is Pyrolusite. 

The belt is exposed for 13 miles in Rajasthan and coiuinued in Madhya Bharat 
I'.P. to Jhabua district; tiic whole length being about 40 miles. It is a .sedimentary 
deposit interbedded mostly’ with Phyllite. The thickness of the ore-band varies 
from %" to 4" end the number of beds is about 4. The general strike of the bed 
is NW—SH; while the dip is towards SW, its amount varies from 42° to 72°. 

Throughout the whole belt two zones can very well be marked, the North 
Eastern side of the belt is high grade zone and the South West i.s occupied by low 
grade zone. It appears that this belt represents a limb of the syncline whose 
axis runs in the NW—SE direction pitching towards SE and the other limb of the 
syttcline is represented by the Manganese belt of Poni mines; both being the part 
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(if the same scdinientarv bed which has been folded forming a syncline and thus 
the outcrops of the bed arc found in two areas. The distance lielwcen these two 
limbs of the synclinc is more than 50 miles and the intervening country is mostly 
covered by phyllites. Th“ jKissibility is that this belt goes down to a great depth 
and it also thickens. Sometimes a very heavy and close folding of this belt has 
given rise to a /one of rich dejMi.^ils of this Manganese ore. * 


76. Study of the coals from Bachra area, Ranchi District, North Karanpura Coab 
fields, with special reference to their chemical and petrological characters 
and their correlation. 

lUNKIM MrKfIl';RJl{Ii and J.VY.ANTA DATTA, Calcutta. 

In Hachra area, Ranchi d'stticl (bat. 2.^° tO' 50"—23° 43' and Long. 85“ 2' — 
85" 5') N. KaranpiiK' coahields, several coal seams :ire met with striking NIC—SW. 
.According to the places of mining, the .seams are locally named, from NI5 to SW— 
Bishujhapa, Ray, Churi, Afanki I and Manki II. There are associated fireclay beds 
of good quality overling the coals. The coals are all banded bituminous, frialile 
with extensive fracture and deals along which are developed pyrite and siderite. 

Sy.stematically collected samples of coals from all the seams are subjected to 
proximate and petrologic.il analyses. Tlie coals are all high in inoi.stiire (8-11%) 
aiicl volatile matter content and are iioii-caking and non-swelling type. Sulphur 
content varies between 0 30-0 81%. Vitrains of these coals also do not show any 
marked conking and swelling properties. Macerals present are Vitrinite, l''usinite, 
Semi-fusinite, I'lxinite, Micrinite, Resinite and Sclerotinite. A quantitative determi¬ 
nation of the petrological components are made and the macerals are classfied 
into three main gioujis—Vitrinite, rjxinitc and Tiiertinite. 'fhe proximate and 
])etrc)Jogical analyses show similar \ nines for Rav and Ki.i-linjliapa coals in one hand 
and for Manki and Cliuri coals on the other, while these values differ markedly 
hetween the two groups. The liigli percentage of Inertinite is significant, as the 
coals are all iion-eaking and non-swelling. 

From the field cibscrvalioiis .nul the analyses, it is eoiichidcd that in this 
area there are two coal -.eains—Rav and JUshujhapa being the one (Fpiier) .scam 
.ind Churi and 5fanl:i being- the other (lower) seam. 


77. Differentiation of Sulphides on the basis of Lattice energy principles. 

.VMITAVA DFl'T, Giridih. 


A study of differentiation of sulphides requires knowledge of the stabilities of 
minerals. .A mineral is stable when it has the highest lattice energy and lowest 
free energy. In sulphide.? the main lype ol bond is honiopolar with partial ionic 
and much less metallic type. The principal contributor to lattice energy of an 
ionic structure is the energy of attraction usually expressed as product of opposite 
charges, square of electronic charges and Madeluhg constant divided by interionic 
distance. The relation suggests that the energy and thus the stability will be high 
with high valence and low radii. Since the ionic and homopolar bonds are very 
closely related the principles of lattice energy for ionic compound were tentatively 
applied in the present qn.''litative study. 

Relative heat capacities of minerals, whose relation with lattice energy have 
Ijeen discussed in the original paper have been applied with sufficient caution 
wherever possible to support and interpret our observations. 
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The conclusions drawn in part II conlirni the trend of formations of sulphides 
expected on the above basis, suggesting ionic behaviour of the sulphides. 

II 

The stability fields of the following systems have been analysed : Cu*Fe-S, 
I'lM-Zu-S, I'e-Ni-S, rb-vSb-S, I'e-Zn-S, Cu-Sli-S. The following observations were 
made : 

(1) In a sy.>tt‘in of sulphides ccKiling from high to low temperature, the stable 
mineral to form first has liigher valencies and lower radii (high valence-radius 
ratio) than the rest. 

(2) Intermediate stages follow with the parlicip;ilion of the cation next in 
order and are marked by progressive replacement of the former by the latter. 

(3) This order guides the rest. 

(4) Minerals of cations of idcmtical valence ami radii are contemporaneous. 
Tlieir priority follows relative c'oncentratioHS. 

(-1) The normal se(|ue;ice may be coinjilelely ujiset under high partial pressure. 

These observations hel]) in groujiing sulphides of the following to show their 
order of forinatic n (in normal pressure, identical concemratioii and solutions favour¬ 
ing jirimary ores). 

I. LUuthenium, Iridium, Osmium, Rhodium, Chromium 1, [Molybdenum 
Stannum, WoUram. .Vrsenic], 

II. [Nickel, Iron, Cobalt, Zinc]. 

III. Antimony, Manganese, lii'-muth [Copjier, CadmiumJ, Calcium. 

I\'. Mercury, Lead, vSilver 

.\s a guide in ore prosiiecliiig the principle helps to construct preceding and 
successive stages and the phase rule (pliaie ~ component—mobility) predicts the 
exact nuuiher ol minerals at eijaihbriuni .stages. 

Rejereiice to natural occurrence has been made lor comparison. 


78. Solubilities of some Oxides and Ions in dilute aqueous solutions as calculated 
on thermodynamic basis and significance in ore deposits. 

ATiIlTAVA DtlTT, Giridih. 

Solubilities of .some ions and oxale.s in dilute aqueous solutions at diflerent values 
of j)H and oxidation potentials have been calculated on the following basis ; their 
equilibrium constants K of reactions with water were determined first from 

Sum of chemical potentials 

—_____-- - log k. 

Temperature x Gas constant 

Iv was then substituted in leg if concentration of solute (solubility) = 

— log K —pH concentration. 

Their solubility products were determined similarly. Graphs of solubilities at 
various pH at 25“C are drawn. Some of the important observations are ; 

(1) Solubilities of ion.s and silica decrease with higher pH and become zero 
when precipitation begins. Oxides become soluble at certain pH and increase with 
it. Thus precipitation from ions may be redissolved as oxides as in FCjO, and 
A1,0,. 

(2) But CaO and MgO at low pH are dissolved as ions, at medium as oxides 
and at higher pH as ions with decreasing solubility. 

(3) Precipitations of the following start at 

SF+ : 7-22; Fe’ : 6-68; Ca*+ : 11-75; Mg=+ : 19-50; K+ ; 22-80; Na-»- : 25-80; 
AF+: 3-00 (pH). 
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and dibsolution fnmi 

SiO, : 7-55 : Al.O^ : 6 95; FeA •• 7-20; CaO : 6-75; MgO : 6-60 (pH). 

MgO : 6-60 (pH). 

The solubility data help to explain conditions of deposition and leaching of 
scdinienlary ores. Handed iron deix)sii ha.s been discussed. 


79. On the occurrence of Quartz Veins of Hubli and Yemmihatti. 

N. W. GOKH.VIvr?, Dharwar. 

Two Quartz Veins are located, one at Budar Shingi Village (15‘ 17' N Tat. 
75° 9' 45" E Tong) which is 4 miles South of Hubli and the other on a hillock 
which is 6 furlongs to the West of A'enimihatti village (17" 3(y N Tat, 74° 59' 45" 
li Tong). Both the veins constitute elongated hills and stand out in bold relief 
owing to differential enision, since the country rock through which these veins 
traverse, are shales. Total tonnage available from the Hubli and Yemmihatti 
occurrences is 16600000 and 74200000 long tons respectively. The veins contain 
small quantity of iron-oxide oy way of impurity, 'fhe vein material could be used 
profitably towanls the production ol inferior quality glass, 


(vi) Palaeontology 

80. The age of Acanthoceras and Romaniceras in the Cretaceous of South India. 

S. S. vSARK.VR, Calcutta. 

Acanthoci'ras, Neumayr, 1875—In course of his revision of tin* .Vmmonites of 
the South Indian Cretaceous in the Geological Survey of India, the author has 
found out that, the group of Acantitoceras rholoniagcnsh Defrance, which is known 
to represent the Middle IJttattur Stage (Cenomanian) of the Trichinojxily Creta¬ 
ceous, also existed in the Tricliinopoly Stage (Turonian) and survived up to the 
Tow’er Ariyalur (Senon’ai>). 

Romaniceras Spath 1923—The beautiful genus Romaniceras has been reported 
and figured in India since 1864. In India both the tj'pes of Romaniceras occur, 
that is one with nine ranges of tubercles (R. medlicotlianus Stoliezka) and the 
other with eleven ran.ges of tubercles (R. oniatissinius Stoliezka). 

The reported age of Romaniceras is Turonian. In India it occurs in Ceno¬ 
manian and Turonian, while in Japan it has Ixien reported from Senonian (Tower 
and Upper) e.g. R. Ytibarense Yabe. According to the author, the figures produced 
in the French and the Russian texts of this genus, show some differences of 
characters, when compared to the figure of the genotype (R, deverianus d’Orb.). 

The Indian species Ornati^'simus has got a broad or almost flat venter and the 
aperlural breadth is one and a half times broader than the height. It does not 
resemble other reported Romaniceras from India. Probably it resembles the 
variety intermis (not figured) of R. deveroides de Grossonvre 1889 sp. which has 
been reported to be flat formed, from France and this .species has eleven ranges 
of tubercles. 


81. On the reported occurrence of Crioceras in India. 

S. SARKAR, Calcutta. 

The fossil Crioceras has been recorded by Waagen and Rajnath front the Ukra 
bed of Ctttch, India. During the course of revision of the Crioceratites from the 
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Lower Cretaceotis of France, the author observed the absence of th<r 
India. Later he re-examined the type specimens of Crheeras austrole Moorti 
described by Waagea and confirmed the determination of Spath: Tropaentn 
ausrtalis (Moore) for the same specimen. The author could not examine the 
Crloceras collected by Rajnath. The present report on the occurrence of Criocera? 
in India, therefore, cannot be confirmed. 


82. On the Occurrence of Dicroidium (Thinnfeldia) feistmanteli in the East Coast 
Upper Gondwanas of Vemavaram, Andhra Pradesh. 

C. NAGKSW.\RA RAO, Calcutta. 

A specimen of DicroUUntn {Thinnfeldia) feislmanlcll is described from the 
Vemavaram outcrop of the Fast Coast Upper Gondwanas of Andhra Pradesh. This 
fossil has been recorded from the Triassic and Jurassic stra'la of the Gondwanas 
outside India. The occurrence of this form in the Vemavaram beds suggests that 
llie.se may not be younger than Jurassic. 


83. Ginko (Ginghoites) digitata Brong. from Rajmahal hills, Bihar (India). 

R. N. SHRIVASTAVA and S. C. SHAH, Calcnttta. 

Two species viz. Ginhgoiies lobata and G. crassipes are known from Jabalpur 
and Kota beds of Goudwana system in India. Some leaf impressions of the same 
group are also reported recently from Rajmahal hills, Bihar. Now, a nearly perfect 
specimen from the collection from Rajmahal hills (collectors : M/s. R. N. Shrivaslava 
and S. K, Ramaswamy in the field-season 1953-1954) has been assigned to Ginkgoites 
digitata Brong. This will be the first record of this species from India. 


84. On the reported Acnnthoceras from the Umia Series of the Ukre beds of 
Cutch. 


S. S. SARKAR, Calcutta. 

An ammonite from the collection of fossils made by Stoliezka from the Ukra 
Hill in Cutch, above the plant beds of the Umia group, had been provisionally 
identified by Waagen as Acanthoceras ihotomagcnse. Later Waagen had revised 
the identification of this ammonite to Cheloniceras martini d'Orbigny sp. Spath 
modified the identification of Waagen as Cheloniceras sp. fuv. aff. martini d’Orbigny. 

The author has examined the ammonite specimen. The specimen is so much 
mutilated, corroded and badly preserved that it is not possible to make a correct 
determination. It has a general resemblance with Cheloniceras Hyatt, but the typi¬ 
cal coronate whorl section could not be seen as the aperture is broken and incomplete. 
On the venter the ribs run straight and no bifurcation of the ribs from the external 
range nor the characteristic tubsrculation of the genus could be traced. 

Considering the defective condition of the specimen, the specific determuiatiou. 
of the Umia ammonite by Waagen and the discussion of its geological horizon of* > 
distribution based on the species C. martini d’ Orbigny appear questionable. 

^bsbly a Cheloniceras of the gronp of martini d’Orbigny occurs in the Ukra 
KiU Cretaceous beds but it is not an Acanthoceras as stated in the text-book on the 
of India. These Cretaceops beds require further investigations. 
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(vii) Ground Water 


65. Rational development of India’s groundwater resources. 

G. C. CHATERJI. Calcutta. 

The growing industrial and agricultural development in India calls for a rational 
development of India’s water resources. India’s groundwater resources are great. 
Nearly one third of the total land area of the country (811 million acres) is under¬ 
lain by sf)ft unconsolidated sediments, which comprise the best reservoirs for the 
storage and movement of groundwater. Under the All-India Groundwater Explora¬ 
tion I’roject, the Geological Survey of India in collaboration with the Ministry of 
I'ood and Agriculture, is engaged since 1954 in exploratoty drilling and collection 
of valuable scientific information in order to assess the groundwater potentialities 
of selected areas in India. The project includes drilling and testing of about 300 
boreholes down to a maximum depth of 1500 ft. Uptil now extremely valuable 
subsurface geohydrological information has been obtained from the boreholes 
drilled in the States of Bombay, Madhya Pradesh, Madras, Punjab, Rajasthan, Uttar 
Prailesh and Bihar. In connection w’ith the development of groundwater resources, 
measures should also be taken for a careful and planned exploitation of the same 
as irrational localised over-development of groundwater has led to catastrophic 
results in other parts of the world. 


86. Salient features of the ground-water hydrology of Meerut District, Uttar 
Pradesh. 


R. N. MATHUR, Varanasi. 

The district of Meerut (28° 35' N. to 29° 15' N. and 77° 10' E. to 78° 5' E.) is 
a doab district covering 2,300 square miles to the west Upper Gaiiga I’lain. 

The minor variations in the form of the water table over the District reflect 
the influence of surface relief. The water table .stage fluctuates mainly as a result 
of the alternation of wet and dry seasons. The annual ground-water recharge by 
rainfall during a normal and a heavy rainfall year comes to 4-4 inches and 15-7 
inches respectively. The figures (in inches) for potential and actual evaixi-transpira- 
tion, soil moisture storage, and surface runoff during a normal rainfall year are 
83 0, 23 7, 4 0, and 0 0 respectively. 

The Daha area is the only one where the water table stage is being significantly 
affected by pumping under the comparatively higher pumping rates. In this area 
the pumping influenees have largely been superposed upon the usual seasonal water 
table fluctuations, and the water table has assumed a new equilibrium position. 

As regards the hydrologic properties of water bearing materials the values for 
porosity, specific yield, permeability, and rate of ground-water movement are 40 per 
cent, 25 46 per cent, 54512 gallons per day, and 50-37 feet per year. 

The water table stage has not so far exhibited signs of a permanent decline and 
therefore the pumping rates, even in the Daha area, are within safe limits. 


87. Ground Water hydraulics as a geophysical aid with special reference to the 
Neyvelli Lignite Field, South Arcot District, Madras State. 

V. SUBRAMANYAM, Calcutta. 

To determine the feasibility of controlling the presence of confined ground water 
below the lignite deposit, which occurs between depths of 170 to 250 feet below 
ground level, a large scale pumping test was conducted in the Neyveli Lignite 



Section V : Geology and Geography 


23d 


field during February—^June 1956 with twenty pump wells and thirty observation 
wells, tapping aquifers between the depths of 240 to 360 feet below ground 
level, in the area proposed for immediate mining and where mining operations are 
now under way. Several aquifer performance tests were also conducted in wells 
tapping individual aquifers during the last four years to determine the aquifer 
coefficients and the permeability of the materials constituting each aquifer underlying 
the lignite deposit. 

During the tests equilibrium or near equilibrium conditions were reached within 
twenty four hours. Careful analyses and interpretation of all the test data by the 
method of iniagt-s, shows that the primary cause for equilibrium conditions to be 
reached within short periods of pumping, is due to leakage from one aquifer into 
another, through break.s in the aciuiclude.i separating them. Methods used in deter- 
niiiiing the leak.s or zones of lerk, whicli act as .spot sources of recharge, how these 
findings have been substantiated oy known subsurface data of the urea and how' 
these hydraulic tests prove to be geophysical aid ha\e been brought out in details 
in the paper. 


88. A note on the Grouncl*water Survey in the area around Jhargram, Dt. Midna< 
pur, W. Bengal. 

R. K. DUTTA and T. C. B.VGCHI, Kharagpur. 

The area around Jhargram (Lat. 22'^ 2T 20" No; Long. 87° 0' F.) forms a plain 
W'ith gently undiilating surface with local tojxigraphic depressions and elevations. 
Rock formations of the area include lateritc and latcric clay with lenses of sand 
and clay of Ouarternaty Age and newer alluvium along the Cossai river. In the 
present area grouiulwaler occurs in coarse to fine sands below laterite and litho- 
mar,gic clay. The dejith of water table in general, varus from 65' ft. (in the south) 
to 20' ft. or even less (in the north) below land surface. The maximum depth of 
64' ft. was encmintered at the well of the basic Training College and the Gov'ernment 
College Shallow dug wells 3'-5' ft. diameter, 30'-70' ft. deep and lined with con¬ 
crete rii.gs, are the .source of existing water supply The w'atcr table elevation 
declines from south-west to north and north-east and is roughly subparallel to the 
slope of the country. Available data on culc well suggest that water level in them 
are same as that in the shallow dug wells but at a depth of 75' ft. the .supply is, 
perhaps, prolific, yield being about 300 G P.M. Saniplc of water examined is found 
to be potable atid i.; considered suitalnc for irrigation. 

Judging from the nature of the groundwater table in the area and effluent 
seepages it is suggested that wells dug along the Bachhurdoba depression, and along 
the alluvial bank of Norakhal may jield perennial supply of potable water. 


89. Near surface ground-water conditions around Powerkhedi Agricultural Farm, 
Hoshangabad District, Madhya Pradesh. 

SANATKITMAR BAvSU, Calcutta. 

An area of about 140 square miles around Powerkheda (22° 42' : 77° 45' ; 
55 F/10), Roshangabad district, Madhya Pradesh, w'as surveyed. The area is 
included by latitudes 22° 35' and 22° 45' and longitudes 78° 36' and 78° 49'. A little 
over 100 dug wells were examined and w’ater samples from about 60 wells were 
chemically analysed. 

The area forms pan of the Narmada Valley which is bordered by the Satpura 
range on the south and the Viiulhyans on the north. The general slope of the 
area, on both sides of the Narmada, is towards the river. 
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Gi'ologloally it cau be classified as a soft rock area. Clay and sands are the 
main constituents. Sands are fine to very coarse and at times gravels are inter¬ 
mixed with them. Sands are mostly quartzitic. They are also derived from Trap 
rocks, Bagra conglomerate.s and Vindhyan sandstones. The grains are generally 
subaugular to rounded. The soft rocks overlie the latcrites underlain by traps in 
the area .suneyed. 'J'he thickncs.s of the soft rock is about 70 feet us determined 
by a tubewcll drilled at Powerkheda. 

Oroundwatcr in the zones tapped by the dug wells in the area surveyed occurs 
under water-table conditions. Depths to water ia tlie area v.iried between 4 and 63 
feet below land surface. The inovfiiieiil of ground water is towards the Narmada 
river, the slope being about 16 feet to a mile. 

The water-table shows a steady decline from early October to mid-June. The 
rate of fall per day was coii.-.tant, but varied between -01 and 15 foot m 24 hours. 
After imd-junc, the water level reverses its trend and begins to rise or recover. 
The rate of rise is very fast due to monsoon rains, reaching a maximum of 2-6 feet 
in 24 hours in some cases. The difference between monsoon and sunnnar water-level 
was measured to be about 18 feet. 

The quality of water is generally quite good, excepting a few local zones. The 
chloride ranges between 8 and 100 ppm., carbonates from a trace to 12 ppm., bicar- 
bonatcs from 173 to 675 ppm., sulphate from 10 to 82 ppm., and pll from 7 3 to 8 4. 


B. GEOGRAPHY 

(i) Geomorphology 

do. On the occurrence of Cup-marked boulder at Dhudhuya, Mayurbhanj District, 
Orissa. 


B. C. ACHARYA and S. ACHARYA, cuttack. 

The autliors visited a village named Dhudhu 3 n, where a cup-marked boulder 
rests on a rocky and flat surface on the top of a mound. These cup-marks are 
about 15 in number and ticcur on all faces of the boulder. The singular presence 
of it on the lop is conspicuous, as no other boulder or rock surface show depressions 
of this Upe. The position is anomalous and attempts have been made to decipher 
the origin of these cup-marks. 

91. The Origin of the Rajasthan Desert. 

KNAYAT AHMAD, Ranchi. 

The origin of the Raja.sthan Desert is consequent Upon its low relief, continental 
location in respect of the weaker moist maritime winds, the effects of the plateaus 
on the north-west and west, the existence of a strong westerly upper-atmosphere 
air current. Sand is derived from the disintegration and desquamation of the 
surface rock. 

The view that the major portion of the sand is of drift origin blown from the 
Rann of Culch and the .Sea Coast is not appealing. Topographical sheets show that 
the sand dunes are confined to the cast of the Nara. The amount of sand is so 
much that its major proportion would need the Rann of Cutch initially to be higher 
landsurface or else a continuously rising landsurfacc. None «>X these conditions is 
known to have existed. Moreover, nowhere else in the world has coastal sand led 
to the formation of a desert. 

As to the archaeological evidences of Beluchistan and of the Sutlej Valley settle¬ 
ments, they cannot be said to be indicative of a long continued moist period but 
only a minor climatic phase within a longer arid period. 
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It is an inland drainage area. There are bare, bold and rounded rocky outcrops 
with wind-heaped sand in series of ridges, dunes and hillocks 


92. Under ground Water level in the Bist Jullundur Doab, Punjab (India). 

O. P. BflARADWAJ, Budhiana. 

Some factors affecting the movement of the underground suiter-table in the Bist 
Jullundur Doab region have been discussed. 'Ihis discussion is followed by a statis¬ 
tical analysis of rainfall of the region from the year 1891-1930. The standard devia¬ 
tion for the same period has been calculated and the ‘sigmlicance’ of change in ten 
3 early averages has been ascertained. This analysis has clearly shown a ‘significance’ 
increase in lainfall and the consequent rise in underground \iater-table has been 
explained. 

The rise and the fall of water-table in a number of wells in the region for 
different seasons for a number of years has been observed and the relation of this 
rise and fall to the sea.sonal variations of rainfall has been shown. 

Some remedial ireasuies to check .the alarming rise in uatcr-table have been 
suggested. 


93. Evolution of the Physiognomy of the Duns. 

RAMPSH DUTTA DIKSHIT, Allahabad. 

'I'he Dims are a set of longitudinal tectonii’ \alleys set between the slaty and 
scliisbise ranges of the bower Hiiiialaydi to the north and boulder cla_\- and massive 
tertiary saiid-rock-bmlt .Siwahk hills to the south. 'I'lic)- are most eharacteristicallv 
dor eloped only to the we.st of Nairn Tal. In this paper an attempt has been made 
to exfilain the evolution of the ))hysiognomy of the Duns and to determine the 
age of their evolution, by tracing the origin of the Siwaliks, the flanking rarrees 
to the south, to which, it is thought, the Duns largely owe their characteristic 
features. Had these ranges not beerr there, the Duns would have formed a part 
of the coirtiguous plains to the south. Differcrrt theories regarding the past history 
of the area have been reviewed. The causes for the marked diffreiice between the 
levels of the Duns and the plains are explained. General composition of the surface 
and underlying rock-strata is briefly dealt with and their effects on water table 
explained. Besides, an attempt is made to explain the relation between the Bhabar, 
the Terai and the Duns, all of which are the phenomena of the immediate foot-hills 
of the Himalayas. 


94. lAndslideB in the Lish Valley, Darjeeling district, with special reference to 
flood control problems of North Bengal. 

M. vS. JAIN, Calcutta. 

The catchment urea of the Li.sh river up to its emergence on to the plains 
near Chunabhatl (26° 54' : 88° 35') is approximately 16-5 sq. miles. Geological 
reconnaissance revealed that the entire catchment area is built up of four different 
groups of rocks. The number of landslips in the Lish catchment, till the time of 
author’s study, was 130. The table given below shows the distribution of the slips 
formation-wise and also the area of the various rock units. 



242 


Proc. 46th Ind. Sc. Cong. 


'i III: A bstracts 


Rock types 

1. Darjeeling Gneiss 

2. Baling Series 

3. Gonclwanas (coal-bearing Damudas) 

4. Siwaliks (Nahans) 


1-5 

80 

10 

60 


Area 

sq. miles 


No. of slips 

2 

115 

6 

.7 


Total 


16-5 sq. miles 130 in all. 


The above statistical analysis is rather significant in that it is seen that 90 
per cent ol the slips are confined to the Baling Series of rocks though these only 
occupy about 50 per rent of the total catchment area. All the slips in the Baling 
formations were comparatively larger and had brought down a much larger volume 
of rock debris than those found in other formations. This is due to the fact that 
weak phyllitic and other fissible schistose rocks are less competent and thus struc¬ 
turally more prone to sliding than other groups of rocks in the catchment area. 

Conditions in the adjoining streams such as Gish, Neora and Chel river etc., 
are remarkably identical. Unless scientific and less expensive methods of land¬ 
slide control and of .soil conservation are evolved no temporary palliatives such as 
check dams or treatment of any individual massive slide scar such as Pabringtat 
(26° 57' 30": 88° 31' 30") or Yaungntakum (26° 56' : 88° 31'), would be helpful 
in fighting the menace of floods in this unstable region which is bordering the 
entire northern frontier of West Bengal, because the problems involved are regional 
and only long term measures could help. It is suggested that regional ground 
water studies and soil mechanics data on the .stability behaviour of the locally avail¬ 
able soil and rock material be ascerhiined and pilot projects of slide stabilisation and 
treatment be executed to work out the cost-benefit ratio. Bcgislative and adminis¬ 
trative measures such as banning of Jhum practice of cultivation and creation of 
protective forest belts in affected areas particularly for the 1500 feet above the 
stream-beds are also essential. The catchment areas should be quiiiquennially 
geologically surveyed and precision levelling of certain bench marks be repeated 
once in five years to detect if any secular movement has occurred so that remedial 
measures could be devised well in advance. 


95. A Geomorphological analycia of landforms in Gwalior State. 

SENAPATI JOSHI, Varanasi. 

I. The Geomorphologicai, Units 

Gwalior State extends between 23° 30' N and 26° 49' N Bat. and 76° 6' E 
and 79° 38' E Bong, and occupies an area of 25,041 sq. miles. It forms a triangle 
based on Vindhyan Hills, and is bounded on the north and north-west by river 
Chambal, on w'est by western Parbati and on the cast by river Sind and river 
Betwa. 

The greater part of the area is covered with Vindhyan formations. The south¬ 
ern part is covered with Deccan trap, south of which, in the Narbada Valley, the 
Bagh and Bameta beds are also exposed, along with the lower series of Viudhyans 
which form a scarp overloking the Narbada Valley. In the north, beds of Gwalior 
series are well exposed and a part of Bundelkhand gneiss covers a little portion 
of the area on the east. The following geomorphological units have been 
distinguished :— 

1. The Gangetic alluvial plain. 

2. The Vindhyan ranges. 

3. The Malwa plateau. 

4. The undulating ridges of Gwalior series. 
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5. The Bundelkhand massive, 

6. The Narbada Valley. 


II. KVOtUTION OF Landforms 

The evolution of landforms in the different geomorphological units of Gwalior 
state has been studied in the light of the Division concept. 

The northern Gangetic alluvial plain has been cut into a ravinous bad land 
by the forces of erosion. The Vindhyan plateau has been reduced to elongated 
escarpments owing to the low dip of the strata. The Deccan trap in the Malwa 
plateau has given rise to flat-topped topography. The Bundelkhand granites have 
a rolling landscape. The Narbada valley has a ravinous, topography while to its 
north Vindhyan, and Lameta and Bagh beds have produced a scarp overlooking the 
valley. 


96. Occurrences of floods in the Mahanadi Delta. 

UIJOYANANDA MISRA, Patna. 

Floods are frequent in the Mahanadi delta and innundate large tracts of lands. 
During the period of 89 years (1868-1956) the delta experienced 21 years of high 
flood and 49 years of medium flood. 

The main causes of flood are—(a) High discharge of the Mahanadi during 
rains, (b) the abnormally low gradient of the rivens, (c) the unscientific construc¬ 
tion of the Naraj weir which has blocked the mouth of the Kuakhai river by 
deposition and forces the Kathjuri river to carry more water than its capacity, 
during the rains, and (d) lack of suitable flood embankments. 

The Daya-Devi doab, the Mahanadi-Nuna doab, and the Brahmaiii-Biriipa doab 
are frequently flooded. Average annual loss by floods is about 12 lakhs. Moreover, 
seven thanas of the Cuttack district and three thanas of the Puri district which 
ai'e frequently flooded show signs of depopulation. Floods of medium type, how¬ 
ever, are beneficial, for they give at places a fresh deposit of .silt to the riverside 
fields w'hich grow excellent crops of gram, oilseed and paddy, and flu.sh the 
malarious stangnant pools in the waterlogged littoral tracts of the delta. 

Peak flood lasts for not more than two days and it takes about two days to 
reach the delta from Sambalpur. The Hirakud reservoir can store the excess flood 
water for six days during the peak discharge. Under control, river level will never 
rise above 90 feet near Naraj which is the minimum level for high flood. The 
construction of the new Naraj weir, the Kazipatna w'eir to regulate the discharge 
of the Kuakhai, and many flood embankments will further minimise the danger of 
floods. 


97. Geomorphology of the area around Simultala, Bihar. 

DIPANKAR NIYOGI, Kharagpur. 

Landforms around Simultala (86° 32' 30" E; 24° 42' 30" N) arc fully structure- 
controlled. Hill ranges are all homoclihal hogback ridges with homoclinal valleys 
in between. In hill-and-valley areas the drainage is of the trellised type, while a 
dendritic pattern prevails in the rest of the area. The plunging syncline in the 
east has a very clear topographic expression in convergence of strike ridges. 
Similarly, faults can be deduced from the topographic map from off-setting of strike 
ridges. 

Evidences indicating the presence of remnants of two ancient erosion surfaces 
are present in the area. The upper i.e,, the older one is an old peneplain, indicated 
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by the corcordaiice of hill summits around 950' above mean sea level, as well as 
by the presence of thick soil on two hills which rise above this level and are 
monadnocks with reference to this peneplain. The lower erosion surface is on the 
softer rocks of the area. It is an undulating surface, at 825' around Simultala, 
rising to the south so as to unite with the upper surface and falling to 725' in 
the north, where there is thick red alluvium. * 


98. A Geomorphic note on Kishangarh and surrounding areas, Rajasthan. 

DIPANKAR NIYOGI, Kharagpur. 

Geomorphic study of the area around Kishangarh reveals interesting correlation 
with lithology and structure. Doubly-plunging, short dome-and-basin structures in 
Aravalli rocks have given rise to abruptly terminating ridges, while the more 
gentle plunge of the Delhi rocks is api>arent in the long homoclinal ridges and 
valleys. Mandaoria hill and the adjacent valley, both made up of Aravalli rocks, 
arc, respectively, a .synclinal hill ami an anticlinal valley. 

Hills sliow the nickpoint or the break in slope, typical of arid regions nec. 
the base. The gravity slopes, above the nickpoint, range between 25’’ & 35°, whij 
the nash slopes ;ire from 9° down. 'I'lie rock}’ pediments are ;ibout 400 yards '^(’e 
and merge through bajada plains into tlie practically flat alluvial plains. In betv^ jt 
the Tonkra ridge and the Khatoli ridge is an enclosed valley with internal drain .je. 
.'\s some integration of drainage and draining of the enclosed valley has just 
.started by cutting across the ridges, the geomorphic cycle in this arid mountain¬ 
ous region may be .said to have reached early maturity. 

Remnants of two ancient erosion surfaces, one around 2,000 feet (above M.S.D.) 
and the other around 1,400-1,500 feet are present. The latter surface has been 
recently uplifted by at least 100 feet and rivers arc actively engaged in cutting 
the same. 


99. Some aspects of the Geomorphology of the Machkund Catchment. 

AMAD KUMAR SRN, Calcutta. 

The paper studies the important geomorphic features in the northern Mach¬ 
kund Catchment. The drainage pattern of the area is complex and the valley.s 
of the Machkund and the Kfnehor are suiierimposed. Several 'nickpoints' can be 
identified. The Duduma and Gurdai wateralls are considered as not due to litho¬ 
logical differences. Certain ‘breaks’ are explained as due to ‘static’ rejuvenation. 

Monadnocks are then studied with their accordance of summits. The author 
traced three peneplain surfaces and illustrated his findings with superimposed and 
longitudinal prifiles, etc. 


100. An average slope map of the Damodar Basin. 

ADYA SHARAN, Patna. 

In the present map, an attempt has been made to show the average slope of 
the Damodar basin. Slopes have been determined from the relevant One Inch to 
a Mile sheets of Survey of India, with the help of a gradient scale constructed for 



Section V : Geology and Geography 


245 


the inirpose. Then the results have been transferred on a small scale map of ttbe 
Daniodar basin. This map shows the following six categories of slopes. 


Slope 

0° to 1° 

1° to 2" 

2" to 3° 
3° to 
to 14° 

1 1'-' and over 


Gradient 

b'lat to I in (iO 
1 111 GO to I in 30 
1 in 30 to 1 in 20 
1 in 20 to 1 in 10 
1 111 10 lo 1 in 4 
1 III 4 and steeper. 


The resulting map gives a good visual impression of the slopes in the Daniodar 
basin. It jirovides a good basis for the study of surface run-off, Hood, erosion, 
vegetation, agriculture, landusc, settlement and other geographical distnliutions in 
the basin. 


101. The drainage pattern of Chota Nagpur. 

R\M I’RAIllVvSir vSTNCn, Ranchi. 

Tlie general drainage pattern of Chota Nagpur is radial in character, the two 
most important focii of initiation being the Ranchi and Ilazanbagh liighlands. An 
outstanding cxccjUion is ])ro\ ided Ijv the Daniodar uliich flows in an easterly direc¬ 
tion in a structural basin -and is tlierefore essentially structure-guided. The 
western section of the ]dateaii ]>ro\ides a se]iarate drainage axis guided in the 
main by Deccan lava flow and later uplifts. The drainage in the Rajmahal is 
essentially dc])i'iident for its charaetcristK s on the presence of the hinge-/one trend- 
in.g roiighlv N.S. 'I'he Siibarnarekha, South Koel, and the Mor river.s provide 
clear cxamjilcs of siiiieriniposition. 

Wherever there has been an uplift it has been followed by piract' through 
abstraction of head streams. Rest examples are provided by the eastern Ranchi 
plateau. Kxaniples of ri\er capture by headward erosion c'an be seen in the Garra, 
the Gurnia and other tributary streams of the Subarnarckha hi Dhalbhum. 

The developnient of the following regional or local drainage patterns may be 
recognized - 

1. Radial pattern on a small scale, e g. in rarasnath Hill, Panchet Hill, 
Da Ini a, etc. 

2. Dendritic pattern, e ,g. in the massive igneous rocks and roinple.x meta¬ 
morphosed rocks, the horizontal sedimentaries of the Daniodar basin and the Rohtas 
plateau. 

3. 'I'relliscd pattern on the ancient folded mountains of Dhalbliuni. 

4. I'ault trellised pattern in parts of the Daniodar valley v\herc a senes of 
IMirallel faults have resulted ’n alternative bands of .strong and weak rocks. 

5. Barbed pattern in the Sankh valley. 

6. Rectan.gnlar pattern reflecting the influence of joints, such as in North 
Palamau and south Shahabad, etc. 

7. Parallel pattern in Dahlia range, a.s also on the northern and eastern rims 
of the Ranchi and Ilazaribagh plateaus. 

8. Annular pattern in the Sonapet dome, as also in parts of the northern 
section of the Chota Nagpur plateau. 

Ill— 32 
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102 . Geomorphological Evolution of the Highlands of Rajmahal. 

R. P. SINGH, Ranchi. 

The liiKhlands of Rajmahal comprise a chain of level lava plateux, sculptured 
lulls interrupted with valleys of varying volumes and undulating denuded surfaces. 
Tiic shapiJig of the Rajmahal landscain; has been the work of Tertiary times when 
the Rajmahal hills were sculptured, the valleys carved and plateaux intersected. 

Important events that go to make up the Rajmahal landscape from the 
Archean to the Tertiary are : — 

1. Discontinued Gondwana accumulation over the pre-Cambrian surface. 

2. Series of Rajmahal lava flows of Jurassic Period which flowed unconforin- 
ably over the Gondwana sediments. 

3. Denudational phase niodifjing the original form of the Rajmahal traps. 

4. Uplifted western and southwestern i>arts initiate another denudational cycle. 

5. Tilting of Rajmahal to the east and north forming a hinge zone between 
the elevated and tilted country which is a significant fact in the study of Rajmahal 
niorjihology. 

Drainage had been altered in various chapters of its evolution. Present patterns 
in relation to the structure have been of great significance in establishing the 
demidatioual chronology of Rajmahal. 


103. Spheroidal Weathering in Vindhyan Sandstones. 

N. K. P. SINII.^, Varanasi. 

The paper deals with sub-snrfacc rotting and expohation resulting in the 
formation of spheroidal cores or "core boulders” in the massive scarp sandstones 
of the Upper Kaimur Stage of the Vindh 3 ’an S 3 ’stem in the districts of IMirzapur 
and Banaras, notably in the road cuttings at Kewaighat (24° 3T 14" N, 83° 3' 5" E) 
above lilnrkundi on the Robertsganj-L'hopan road; at Chunar (25° 7' 22" N, 
82° 52' 47" Iv) on the eastern face of the fort crowned hill; and at Latifshah 
(25° I' 13" N, 83° 14' 29" E), about 2 miles S.vS.E. of Chakia. 

Peeling off of concentric shells in the well-jointed scarp sandstones is the 
result of a succession of processes. The percolation of alkaline solutions along 
joints during rainy season produces hydra'ion (esp. ferrugiiiation), oxidation and 
other cliemical changes of the outer surfaces of the jointed blocks and further leads 
to their expansion and rotting. Eater, disappearance of percolation water during 
dry sea.son produces differential expansion of weaker acid-soaked surfaces and the 
core, resulting in a clear line of separation between them. This chemical and 
mechanical action from season to season has proceeded for millions of years since 
the development of rock joints and has led to sub-surface exfoliation and spheroidal 
weathering. 

At Kewaighat, the spheroidal boulders are present in the steep faces of the road 
cuttings, 30 to 40 feet beneath the mantle rock and there is every possibility that 
they exist even at greater depths, as the ground-water level is very low here on 
the steep-faced scarp. The developmnt of spheroidal cores with particularly thin 
shells, has taken place in the lower beds of the .scarp sandstones which contain 
finer sand-grains and more argillaceous matter. No evidence of spheroidal weather¬ 
ing has been found in the Dhandraul quartzites which overlie the scarp sandstones. 
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104. A Preliminary Analysis of Dew Observations at Waltair. 

B. PADMANADHAMURTY and V. I*. SUBRAHMANYAM, Waltair. 

The paper >,dves a general survey of dew observations made at the Agricultural 
Meteorological Observatory of the Geo-Physics department at Waltair by means of 
a Duvdevani Dew Gauge installed at a height of one metre above ground. Simul¬ 
taneously, a terrestrial radiation tliennonieter was also placed at the same height. 
The period of observations was from October 1957 to March 15)58. Attempt has 
been made to investigate the influence of meteorological conditions of the surface 
layer on the deposition of dew. Screen minimum, mean relative humidity and 
mean daily wind were obtained from the records of the meteorological observatory 
at the aerodrome. Simple correlation coefficients were calculated in respect of the 
amount of dew on the one hand and the vapour pressure, depression of the 
radiation miniinum temperature below the screen minimum, as also the wind 
speed, on the other. They came out to be -1-0 34, -1-0 10, —000 respectively, and 
thus the general assumption is established that while increase in vapour pressure 
and lowering of radiation niinimum favour dew deposition, increase in wind speed 
has a discouraging effect, himiting conditions were establisJied for dew deposi¬ 
tion ill case of vaiiour pressure and it was found that increase in vapour pressure 
increases dew deposition, although not pro])oitionatcly. Dew formation is favoured 
very frequently when the difference between the radiation and screen minimum 
temperatures is both positive and negative in the range -t-2 to —2°F; dew incidence 
was maximum with the difference between 0 and - 2°F. 

The discouraging effect of the dual influence (vi^. tuihulent mixing and 
evaporation) of wind on the deposition has been observed. The general nature of 
decrease in ilew dejxisition as season passed by is presumably due to decrease 
in atmospheric humidity and rise in air temperature. 


105. Influence of Sunspot Cycle on the Cyclonic Storm Tracks over the Bay of 

Bengal during the Northeast Monsoon season. 

PUABIIAT K. SFN GUFl'A, New Delhi. 

The tracks of cyclonic storms moving across the Bay of Bengal during the 
northwest monsoon season for the period 1905-1948 have been found to reveal the 
following characteristics indicating an influence of the solar cycle : — 

(i) With the approach of sunspot minimum, a westward movement of these 

storms across the south Bay of Bengal wdtli a tendency to strike the 
eastern coast of southeast Madras becomes a common feature. 

(ii) During the maximum phases of the sunspot cycle westward tracks are 

fewer and recurvaliires towards the north or northeast become more 
frequent with the result (hat fewer storms strike the eastern coast 
of southeast Madras. 

(iii) More cyclonic storms are seen over the Bay of Bengal during the 
minimum phases than during the maximum phases of the solar cycle. 

These variations are attrilnited to periodic latitudinal shifts of the upper 
atmospheric pressure and wind systems in the steering layers in association with 
the sunspot cycle. 

The effect of these variations on the rainfall of southeast Madras is manifested 
as a ‘regular recurrence of more frequent excess rainfall days during sunspot 
minimum phases with intervening periods of subnormal rainfall’. 
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106. Continentality Trends over India and the Neighbourhood. 

V. P. vSUBRAHMANY.VM, VValtair. 

Tile purpose of the paper is to emphasize the role of thermal rontiueiitalities 
111 the general study of climatology. The parameter chosen for th% analytical 
•study is X’ defined as the ratio of the actual to the expected summer concentra¬ 
tions of thermal efficiency, a concept that was lirst recognized hy Tliornthwaite. 

iMaking use of the values of K’ for ahout 250 stations in and around India, an 
isocontmental map has been prepared. The most prominent feature of the map is 
the division of the country into two major zones of entirely different continentality 
characteristics, the demarcating line being the isoplcth of K'---100 (ratio cxiiressed 
as a percentage). Comparison of the isocontinental map with other climatic maps 
shows striking similarities to the moisture indices rather than the thermal indices, 
and this lends suiiixirl to the view that the continentality features of a region are 
detcniiiiied essentially by its moisture regime. 

The study of the altitudinal variation of K' in the two zones reveal highly 
interesting characteristics at lower and higher elevations in south and north India. 
I,evels of normal continentality, continentality reversal and continentality invariance 
are identified. Further extension of this work on a quantitative basis may reveal 
other features of great significance in the physical climatology of India. 


(iii) Economic Geography 
107. Cattle Raising in Andhra Pradesh. 

]{. X. CHATURVFlJl, llvderabad. 

.\ndhra Pradesh ranks seventh among the states of India in cattle weaUh. 
There is howeier the climatic handicap of high tein|)eratnrcs Jor eight months of 
the year, rendering the state unsuitable for raising milch cattle. Alilch buffalo is 
more suited to the cliniatii' conditions specially in the coastal districts and 
forested areas which are more humid. The main cattle breeds in tbe state are 
Ungole, Krishna valley, Alalvi, Deoni and Hallikav types. Kapilians breed is small 
111 number but held in high esteem. Kambada tribes favour Jlanamkonda 
breeds. Bulls of the Amritmahal breed are the most beautiful. Recently 
there has been an ajipreciable decrease in total number, but the useful 
varieties have actually increased in number. 'I'lie increased cost of maintenance 
induces the owner to dispose off useful animals. (Jut of 180 taluiias in the state 
only 52 can be classed as having verv high, high and high inedium densities. 
60 tahiqas have low density and 21 very low density. Markets and fairs provide 
easy trade facilities. Suggested measures for improvements arc : — (1) Introduction 
of improved fodder grasses, (2) Temporary fencing of village pastures, bunding the 
gallies and scattering grass seeds, (3) Improvement in housing conditions and 
drinking water, (4) Dry fodder to be given after cutting and mixing with water 
and concentrates feeds in tub.s—a practice unknown in many parts of Andhra Pra¬ 
desh, (5) Co-operative marketing of products, (fi) ^lore artificial inseininalion 
centres, key village centres, and breeding farms. 

Andhra Pradesh can breed and supply working bullocks successfully to meet 
all the requirements within the state and a portion of the requirements of the 
neighbouring states. The conditions are equally good for raising breeding bulls 
from selected indigenous ty'pes as well as from imported breeds. As regards breed¬ 
ing of cows, only working and breeding cows can successfully be raised. The clima- 
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tic conditions are nnsuilable for raising milch cattle, but introduction of better 
breeds from other states may be found economical. Only healthy cows of Ongole 
and Deoni breeds with gotxl niaiiagenient can lompctc with buffaloes in this 
sphere. 


108. Water supply for Rourkela Plant and Township. 

R. GAL'NTn, fatn.i. 

Rourkela, a small railwa) station situated on llie llralimain user is llie seat 
of a large steel iilaiit. One of the tlrst ])robleiiis of the new township and the 
plant was water supply. The summer flow ol the ruer lure is only 20 ounces 
against the minimum reiiuircineiits of the plant of 125 oiiiues. \ ihmi has, there¬ 
fore, been constructed across the Sankh, a Irihiilarv of the Hiahniani, 16 miles 
upstream of Rourkela near itfaiidira Milage (21"' to' N and 84" 40' U), ten miles 
Iroiii Rajgaiignur, (Jrissa’s cement town. 'I'lie Sankh rising in Chota Naginir, has 
a catchment area of 2366 sq. miles with a mean annual ramtall of 57 07 inches, 
which ensures regular flow. The IVIandira dam is an eartlieii liarner across the 
tner, 1365 ft. long and tH) ft. high with a reservoir i.-qiacity of 0 27 million acre 
ft., which is siillieiciit not only for Rourkela but i.m cater to the industrial belt 
that will iventnally spring up. Resides, it can provide iriigation in the Sankh 
valley and also lower down up to the Rrahmaiii delta, ft can also generate hydel 
])ower and moderate floods. The structure and pliMiography are. /aroiirable. The 
liver here iiows through a forge between two lulls of carbonaceous phyllite and 
schist by damining winch a large lake has been formed Some 17 small villages 
have been submerged, hut the henctit that mai' accrue arc likely to be much 
gre.'itcr than the loss sustained. 


109. A note on industries in Akola District, Berar. 

N. G. J.MN, \niravati. 

The agricultural di-tnet of .\kola is also well ileveloped nidnstrially. !JIore 
than 8 ])er cent of the population of the district is engaged in industries. Cotton 
textile, manufacturing of oil, vanaspati ghee, and soap and other industiies based 
on the agricultural raw-materials are derelojied, but there has been little deve¬ 
lopment of cottage industries. .V few industries are discussed in the paper. 

It is .suggested that suitable industries should be developed in small units, 
which in turn may fee<] the big concerns. For example, small units of cotton 
spinning establishments in the rural area, can veij' well supply yarn to cloth 
manufacturing centres located in the urban areas. 


110. A Geographical Analysis of Rural Markets of the Deoria District. 

SCRYA NARAIN P.VNDFV, Varan.isi. 

The Deoria District occupies the easternmost jiart of F.l’. and has an area 
of 2,093 sf(uare miles and a population of over 21 lakhs, ft is divided into five 
physical units -Bhat, Bangar, Tarai, Khadar and Kaehhar. The District is served 
at present by 327 miles of nletalled and 82 nnies of unnictalled roads, and about 
one-third of its area is inaccessible. Three mam clusters of population may be 
distinguished : (i) South of Deoria town, (ii) around Kushinagar and (iii) between 
Fazilnagar and Tainkohi. The Tarai is sparsely populated. B'lsewlierc the dis- 
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tributioii of population is uniform. The distribution of markets is to a considerable 
ext«it related to the distributional pattern of population. 

The number of markets has increased from 272 in 1908 to 387 in 1956. The 
markets have formed three concentrations—(i) east of Kushinagar, (ii) east of 
Uhatni and (in) south-western part of the district. The first two concerjtrations 
coincide uith tlie t«o population clusters, but the location of the third is related 
to the land use pattern. The 'I'arai area has few markets. IJlscwhere markets are 
uniformly distributed each forming a circle with a radius of less than 2-miles. 
Three U-pes of marketing areas may be distinguished : (i) decadent, (ii) stationary, 
(lii) actne. Itlost of the markets show a gradual decay owing to declining agri¬ 
culture. To-day only ten markets—including 'J'arkulwa, Dudahi and Bliatni which 
are whole-sale, are actively serving the district. 


111. Characteristic features of the Rice Culture in Kashmir. 

A. N. RAINA, Jammu. 

The paper deals with the jiroblems of rice culti\ation in the vale of Kashmir. 
Rice is the staple food of a large section of population in the valley and covers 
more than lakh acies 'J'lie success of this crop depends to a remarkable degree 
uiioii the inigation fioni canals, streams and ravines. The elfect of topography is 
seen in the stair-case system of lields through which irrigation has been possible 
because of gradient and gravity. 

The transplantation method of sowing is jireferred to broadcast, a.s it gives 
surer results, f^oon after the R.abi crop a good deal ol ploughing prepares the 
soil-bed when snow and ice is allowed to cover the plots. The thawing pulverises 
soil and the fields ;ire jirepared with fanu-yard-manure. 

The indigenous process of putting seeds in pots with regulated temperature 
and moisture in closed rooms is still heliiful. The sprouted seeds are ready for 
sowing 111 April-May at the rate of 48 lbs. on an area of 6{y x30'. By the end of 
June the seedlings are ready for transplantation. These are transplanted at the 
age in weeks equivalent to the number of months which the crop takes to mature. 
The China paddy is preferred for its high yield and ease of cultivation, ft is not 
easily alfected by droughts because of its long roots. The two pronged operation 
in which weeding is combined with the loosening of the soil round about the plant 
is in reality the most important operation. Hybridization of the Russian 3073 
and r.S..\. 729 type appears promising. 


112. The food problem of India. 

MOHD. YUNUS, Naini Tal. 

Inspite of the Grow More Food Campaign, Self-sufficiency Drive and the Five 
Year Plans, food shortage continues to be a nightmare. During the last 11 years 
food grains of the value of about Rs. 1,500 crores have been imported. This has 
caused a great drain on our Sterling balances; and has been, to a large extent, 
responsible for our foreign exchange crises. 

In this paper an attempt has been made to analyse the food problem in 
relation to the increase of population and the low agricultural production. 

India with three-fourths of her population engaged in agriculture, is to be¬ 
come .self-sufficient in food supply. Remedies suggested include the following :— 

1. Check on the growth of population, 

2. Increase in food acreage and yields, 

3. Decrease in quantity of cereals in the diet, 
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4. Improvement in the breed of cattle to improve their milking capacity, 

5. Mechanization of agriculture in larger farms, 

6. Increase in acreage under vegetables and fruits, 

7. Land improvements, and 

8. National crop planning and land-use survey. 


(iv) Human Geography 

113. Settlement Type and Pattern in Bijnor District, U.P. 

SiriVATOSH D.AS, Varanasi. 

The Bijnor lies in the north-west corner of ITtar Pradesh. Physically the area 
can be divided into : (a) the .Siwalik region in the norlh, (b) the Sub-Hiinalayan 
region in the N.IJ., and (c) the Gaiiga Plain Region. The district is not well 
drained. A .series of small swamps and marshes are found along (he old beds of 
tlie Oanga, Khoh and Ramganga rivers. The average rainfall is 40 inches. 

The population is unevenly distributed thronglioiit the area, being influenced 
liy jihysical and cultural factors of the area. Rivers have played the greatest 
role ill the selection of sites for hunian habitations. In the distiibution of settle¬ 
ment pattern three distinct characteristic tj-pes ha\ e been dislinguished : Compact, 
seiin-coiiipact and dispersed. Compact .settlement-, are the most prevailing type 
covering about 77% of the district, and occur in the Trans-Klioli tract, and the 
central and eastern half of the western uplands. Semi-compact settlement covers 
the rc.st o{ the western iijilands, Canga Khad.ir and major part of the Sub-Hiina- 
layan region. The area under this typo of settlement i-, about lti7o of the whole 
district. Dispersed settlements are found in a ver}- limited area in the Siwaliks, 
covering about 1% of the area of the district. 

Most of the villages are rectangular and sqii.ire m l.iyoiit. In the Siwaliks, 
however, amorphous pattern is seen. 


114. Ghirths of Kangra Valley—Study in Agricultural Society. 

S. L- KAYASTIT.\, Varanasi. 

Ghirths predominate in the Kangra Valley and are also scattered in the ad¬ 
joining parts, generally pos.sessing the richest and most open lands. Various 
customs, religious practices and physiognomic characters point to the fact that 
the Ghirths belong to the indigenous stock. With their labours they have fashioned 
tlie agrieultural landscape of the Kangra Valley, and the naliiral habitat has simi¬ 
larly moulded the pattern of their life and activities. They tliiis furinsli good 
example of huiiian adjustment to natural cnviroiiinent. Gliirtli cconoiiiy is becom¬ 
ing more diversified as .some of them are comjielled to take to other oeenpatioiis 
on account of paucity of land. Fragiiu-ntalioii of holdings has shattered the 
economic basis of agricultural economy. Agricultural density is as high as 1251 
per square mile and standard of living is low. Further improvements lie in in¬ 
creasing yields and by supplementing income from other sources. By and large, an 
average Ghirth peasant is a poor, illiterate person living on the subsistence level. 
He is superstitious and conservative. Many forms of aboriginal faith still a potent 
influence, but old ideas and practices are being discarded by the younger generation. 
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115. A Geographical study of Sculpturing in Magadha with special reference 
to the Patharkatti area. 


vS. A. MAJID, Patna. 

The ]iapcr is an allcinpt to stiulv tlio main "eoj'rapliiral aR]iect> of sculpturing 
ill ^Nlagadlia liotli in llic jiast and pri-RCiit times. It begins with a general dis¬ 
cussion of th(‘ pliysic.al and eulliiral laiid'-cape of i\faqadha. A brief hislorv of 
siulpturing in the area is then traced. 'I'liis is followed by a scnneuliat detailed 
consideration of (he general characteristics and distribution of sculptures. Then 
conies the c|uestion of the \arieties and occurrence of rocks of which the sculptures 
are made. 'I'he pajicr concludes with ohsenalums regarding the location and salient 
features of the stone-carving indu'-tiy m the Patharkatti area alxint 24 miles north 
of (lava, where the industry has been locah-^ed since vciy early times, largely due 
to the a\.ailabilily of suitable nuks and traditionally skilled labour, but is now 
in a state of deilnie and neglect, due mainh to jiaucity of market. 


116. Dibdi—a Study in the Rural Geography of Ranchi Plateau. 

KMUNDRA N\TTT KAY, Cuttack. 

'I'he village Dibdi, 4 mile, south-west from Kanehi town, inhabited by both 
Uraoiis and Christian converts, is situated at an elevated plateau of 20.‘i0' level 
and has infertile soil and deeji subsoil water. Large scale deforestation has deterio¬ 
rated the climate. Agricultural Lands are terraced and are classified into 3 cate¬ 
gories (1) Carha, (2) 'I'aiir, (3) Cham a lands in relation to water Alost of the 

lands are single-cro[)ped and agriculture is iirimilue. Irrigation water is supplied 
by deep wells and vegetable gardens are nourished by well-water. 'I'he village 
lacks any definite plan, but is made ii]! with dilferent patches of homesteads 

known as “Kochas”. 'I'liere are seven such “Kochas”. Alost of the houses use 

mud, bamboos, sal-logs and titles as building iiiateiials. Improvement commumly 
centres are the Church as well as the “.\khara”. The village has a deficit economj' 
and most of the villagers aie unskilled or semiskilled labourers working in the 
town. 


117. Settlement pattern of North Bankura, West Bengal. 

.\3IAL KUMAR SKN Orp'l'A and SIT^RAVA CTIAKRABARTI, Calcutta. 

'I'he entire area W'as traversed for reconnaissance survey and tw’o maps to .show 
different forms of settlements and their regional pattern have been prejiarc'd. Tlie 
pressure of population on the limited arable lands, social customs and traditions 
of the inhabitants, entrance of diseases from the adjoining districts are traced, 
besides the geographic environment, to e.\plain the various forms and patterns of 
settlement within the area. Five settlement regions which may be distinguished 
are River side agricultural compact, River side agricultural scattered. Forest and 
Forest side scattered Agricultural cum lumbering; Road side linear. Highland 
compact cum scattered. 

The anahsis of the various forms of settlements shows .some social and econo¬ 
mic implications on the distribution of various forms of settlements that are 
significant for balance regional planning. 
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(V) Population Geography 

118. Rural population of Chota Nagpur. 

HKM PRIYA DKVl, Riinclii. 

The population of Chota Nappur lias an agrarian base. Ahout 9f)% of the 
population lives in 27,708 villages. All the districts (jf Chota Nagpur Division 
except Singhijhum have a higher i)ercentuge than that of India as a whole where 
about 82% iieojile live in villages. The industrial and niiiiing districts of ttingh- 
bliuni and Dlianbad have 12-.S and .15 per cent less than liihar's rural popula¬ 
tion (93%). 

An aiial\sis of the lural population of Chota N.igpur shows that there are 
three district elements—the ‘‘primary”, the “secondary” and “ailveiititious groups”, 
but the last grouj), though not in great number, forms a class by itself being 
comj'osed of retired jieoiile and those who work in nearby towns and mines. 

The idistribution of rural primary jio]mlalion dei'ends upon the activities 
carried out in the areas. The people of the thanas, having mining, industrial and 
urban centres, nie cngageel in multifarious activities whereas the peojile o[ thanas 
tieiiied with such assets have to depend upon chiefly agriculture. 

The kind has reniaiiied almost constant in all the than is, but the population 
has been constantly increasing. .V comparison between the land and pco])le of 
each thana .gives an idea of the pressure of i>opulation over the land. It is only 
111 the plain, iiiduslilal, iiiining and urban areas that pressure of population upon 
land IS great, but a greater ])ari of I’alain.iii, Ranchi, ITazariba.gh and South Chota 
Nagjnir has jilenty of land awaiting utili.sation. Thanas, having extensive cullic- 
able lands, meet the demand of food <jf the urban jioimlalioti. 

119. The Regionalism of Birth and Death Rates in India. 

CURDI'A' SINGH GGSAL, Ludlnaiia. 

Aii\ attem])t to make a detailed regional anal\sis of birth and death rates in 
India is greatly handicapped by the inadecjiiacy of data. The fi.gurcs, by states, 
here used for a broad regional survey are only estimates carefully jirepared by' 
e\i)( rts. 

There is an inverse correlation between birth rate and (i) iintrilional density 
of population, (li) degree of urbani/ation, and (iii) literacy, the degree of correla¬ 
tion \arying within areas but valid in general. Compared with advanced countries, 
birth rate is verv hi.gh in all parts of India. But with acceleratin,g urban and 
economic de\elopinent, jirogress of education and family planning, iertility r.Ue v\ill 
certainly decline. However, such a trend will have to face tlic counteraction of 
(i) increasing re-marriage widows, (ii) declining rate of maternity deaths, and 
(iii) the fact that such a large proportion of India’s pojiulation is in the younger 
age-groups. 

Death rate, which is still very high in India—27-4, is higher in regions suffer¬ 
ing from the frequency of dioughts, shortage of food-suiqilies, and epidemic out¬ 
breaks, and lo'ier where either these risks do not exist, or effective measures have 
been taken against them. In general, there is a fairly strong correlation between 
birth and death rate.s. 

120. Demorgraphic Features of the Kangra Valley. 

V. P. K.VYASTHA, Varanasi. 

The uniform surface, the fertile .soil and good climatic conditions have favoured 
the concentration of population in Kangra Valley. 

HI— 33 
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Tiic variation of population on the whole is positive. The growth of ix)pula- 
tioii is divuled into tluce periods—15491-1901, 1901-1921, 1921-1951. The net variation 
i.s 14,974 persons in fifty je.irs (1901 to 1951). 

The density of po]iulation has increased from 250-350 in 1891 to 300-400 persons 
per srp mile in 1951 hccanse of more irrigation facilities, inerease in cultivated 
area, tea and fruit gardens, development of communications and better medical 
facilities. 

'J here is general correspondence between the iiopulaliou and the hydrographical 
map. The south of valley has dispersed pojjulation because of dissected topo¬ 
graphy. The nortli is mountainous and em]!ly. 

The atea has peoples of diverse beliefs and customs. The Ghirths are pcrhai^s 
the original iiihabiiants. The Rajputs and Brahmins have settled heie from other 
parts of the province under conditions of political and social upheaval. 


(vi) Regional Geography 

121. A nolo on the Geographical aspects of Hukitola, Cuttack District, Orissa. 

B. C. .'VCn\RV.\, Cuttack. 

The region around TTukito’.a ci-ni]'n‘cs part of the caslern-irost point of the 
coastal fiinge of Cuttack di^tnct, in Orissa. It has jirodnccd a sm ill gulf with 
the main land which is heing sillid up ia]ndly and land fonnatioii is going on. 
So a])proach becomes diflicult dining low tides, practically from all directions. 

The region has a pleasant oceanic monsoon type of climate. It falls in the 
track of tropical cjclones. Jsonietiine severe eyclones pass over the aiea. The 
soil consists of silt, recent ulhivimii and sand, and the vegetation consists of a 
mangrove forest and tall grasses. There is hardly any permanent po]v.ilat'on and 
few crops are grown. 

A study of this area reveals that there is scope for all round development 
specially of fishing industry, tourist industry, coconnut plantation and hark col¬ 
lection fioni mangrove tries for tanning. I'urtlier, the importance of this area 
is likely to increase with the dtvclopinent of P.iradwip i^ort. 


122. The Soils of the Tarai Region of Uttar Pradesh. 

Iv. R. SINOII KANAUJIA, Allahabad . 

The soils of the Tarai Region arc quite imnnture and youthful, their imma¬ 
turity being (piite clear in the substantial pioporlions of nndeeomposcd plant 

residue, and tlicir }’outhfulncss, in the liigh proportions of coarse sand which 

reaches as high a value as 26% in the fourth laj-er. 

The Tarai is a zone of recently formed alluvium composed of the debris 
hrouglit down by the streams from the TIiinalayns. This feature lends the zonal 
soils a homogeneous character. Climatic and biotic factors by their over-all simi¬ 
larity further \york towards the same end. However, topography intervenes and 
reveals its di‘-tinctive diameter in bringing about long term changes in the soil 
morphology. As such, considering the general configuration of the region, three 
sample topographical types of soil can claim our attention : 

(i) Soils of a l/ow-lying Riverine Topography (between the Great Gaiidak and 
the I.ittle G.indak in Padrauna Tohsil, District Deoria)—Silty or sandy loam; 

generally low-lying, but fairly well-drained; “Calcium soils with a larger reserve of 

lime”, locally known as “Bhat”. 
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(ii) Soils of a sloping Topography (Barhmi Zone in Basti District)—Clayey 
loam texture and cloddy structure, highly suitable for cane and paddy cultivation. 

(jii) Soils of a flat but slightly Dievated To])oyrupliy (Tahsil Baheri, District 
Bareilly—locally known as “Des” soils, clayey (“mar”) soil type, calcium conspi¬ 
cuous by its absence. 

The importance of scientific soil management, arioreslation and regulation of 
land use in the Tarai, is emphasized. Proper maiiui i;il sclienics should be adopted 
and caution should be exercised in tlie use of traciois, for there is likely to be 
rapid loss of organic matter if thin sandy loams are not tieated iiroperly. I'urthcr, 
the problem of soil erosion is becoming serious due to (.xtensne lorcst clearing, 
overgrazing and unjudicious farm practices. 


123. Indigenous irrigation in the Mahanadi Valley of Orissa. 

BIJOYANANDA MhSRA, Patna. 

Indigenous irrigation works include tanks, webs, ihuls, and jors e.liicli together 
irrigate about 8d% of tlie total iriigated aici. These sources lia\e, ho\\e\er, a 
limited utility because they eiiher dry up or have so liUle water left dining summer 
that they become useless for irng.ition. Irrigation in the \.dk-y i.-, therefoie highly 
seasonal. It is iionellieless of great importance, beLaii->e firstly, the success of 
the highly profitable cash crops namely p.jlato, sugarcane and betel lea\es, and 
maize groi.ii on the homestead lands entirely depends on it, and secondly, it coii- 
sidtrabiy ininiiiiises the danger from the fadure of laiiis in the critical months 
of vSepltmber and October wlien the paddy crop re.juires adequate water to attain 
iiiainnty. 

Tanks arc the most im]X)itant source. They iriigate more tluni CO jier cent of 
area under imgation and supply comparatuely large [|iiauti1y of water for a longer 
period of the year than the other sources. Physiography has an effective control 
ill the distrihution of the different sources of ii rigatu ii. While wells, jhills and 
jors arc relatively evenly distributed tlirouglioiit the valley, tanks are conceutrated 
ill the areas of low relief and undulating gentle slopes, especially in the west 
and south of the valley. 

Wells are of greater importauce than tanks in the cultivation of rabi crojis, 
because tanks mostly dry up in summer, llcuec in the tank irrigated areas rabi 
crops hecomc relatively unimportant. Further, by ilie time the farmer harvests 
the winter jiaddy, little water is left in the indigenous sources to irrigate a second 
crop. Hence in areas where there is a great depeiuleiiee on the indigenous sources 
of irri.gation, double cropping is of little account. 


124. The Soils of Orissa. 

B. N. SINIIA and S. N. iAnTKIIDRjKK. Calcutta. 

The soils of Oiissa have been studied extensively on the basis of (he environ- 
nienlal factors like parent rock materials morpliologi, climate, vegetation and 
other minor factors. Broadly they are classified as, the soils of northern plateau, 
rolling uplands of Brahmaiii and Alahanadi, the Rasteni ghats and the coastal 
plains. 

In the northern plateau red soil predominates and at places it is admixtured 
with black soil. The yellow earth of Sanibalpur and the black earth of Angul, 
Baudh, Jharsuguda and Aska are important soils of the rolling uplands of the 
Brahmani and Mahanadi. High level laterites occur in Koraput and Ganjain, and 
low-level laterites in the foot hill zones of Puri and Cuttack districts. The brown 
earth of Balliguda has developed because of the dense forest of Shorea Robusta. 
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The coastal alluvial soil is sub-divided into soils of nortluTii (Budliabalanga), 
ii)id<lle (Mahaiiadi) and southern plains (Rushikulya) where sandy to sandy loam, 
clay-loam to stiff clay and sandy loam are found respectively. A narrow belt of 
sandy saline soil is found within a few miles from the shore all along the Orissa 
coast. A small patch of swampy soil has developed in the “Little Saijdarbans” of 
the Mahanadi and Brahmani mouths. 


125. Irrigation in the South Ganga Plain of Bihar. 

RAI^IIJSIIVVAR PRASAD STNHA, Ranchi. 

South (langa Plain of Bihar, lying betwten the Ganga and the Ghota Nagpur 
I'l.'iteau and between Rajniahal fligliland and the Karanmasa, presentb four ph 3 si- 
cal units :—(1) .Southern Natural Levee of the Ganga, (2) Low-lying tract, (3) Gentle 
Up-rising Fat plain and (4) Hilly I'rmgc. 

The land slopes from south to north towards the Ganga valley, with a gentle 
slope to the east. .\ number of streams feed the Ganga from the soulh. A stream 
parallel to the Ganga, is generated due to the natural levee and causes widespread 
flood in the low-lying tract, when the Ganga is full to the bnni. The rain-fall of 
the region is highly seasonal, variable and uncertain. 

The dry west has numerous canals, while the major jilain tract is dotted with 
wells, tube-wells, ‘Ahars, Panes’, tanks and ponds. The Sone and the Kharagpur 
canals iirigate about 8,83,832 acres. There are no less than 514 tube-wells, which 
irrigate KgOOO acres of land. The ordinar\- Avells are about 2 lacs and irrigate 
about one acre each. “.\har” tanks, ponds lyvne etc. irrigate about 5,03,168 acres. 

'J'he area is sub-divided into ten river basins, and has number of irrigation 
.s( hemes. .13 irrigation schemes have lieen completed up till 1957-58 and 10 schi nies 
are under exeiution. They are ex])ected to command an area of (>,.57,180 acres. 
The tot.d irrigateil land after the Second F'lve-Year Plan would be 23,02,180 acres 
i.e. about 33 4 jH-r cent of the total cultivable area. 

The future of this agricultural tract lies in taming and training the streams 
and in repairing and on riviving the defunct ‘pyiies’ and ‘ahars’. 


(vii) Land Utilization 

126. Morphology and Utilization of the Floating Gardens of the Anchar Lake, 
Kashmir. 


A. N. R.AINA, Jammu. 

This paper studies further corroborative evidences in confirmation of utilization 
of floating gardens with reference to Survey Sheet No. 4,3J, Latitude 34° N and 74° 
45' E, a typical depression of inland drainage in which the Sinsli, the largest 
tributary of the Jheluni, pours its clean cold waters. 

A morphological study of the villages of Haran, Rakh Ilaran, Giind-i-Raliman, 
Anchar and Gadra reveal an interesting interplay n{ geomorphic features being 
shaped by the silting up of the northern .shores of the lake of which the existing 
remnants are the Anchar Lake and the Shalbug Numbnl (Swaniii). The soil com¬ 
position varies from deep alluvial deposits of sand and clay interstratified with 
coarse sand and gravel on the bank of the lake where swampy areas have boggy 
and carbonaceous soil. The Numbtil is perpetually under water but is gradually 
shrinking in size as a result of .silting up, thus adding profitably to the dry land. 
In this area terracing is prevalent where a modified form of contour farming is 
found. 
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Though not as vast an area under the floating gardens as in the Dal Lake, 
in the Anchar Lake grows a thick grass called “Pych” with its roots at the bottom 
which when intertwined make a hardy floating garden with a thick sill of com¬ 
pressed clay used for growing vegetables like cabbage, knol khol, radish, carrot 
and green pepper. A large area is used for growing lotus stalk (Nadni) a yellowish 
white vegetable taken both raw and cooked. Fresh vegetables and fish arc carried 
in small boats generally paddled by single person thus reducing greatly the price 
of vegetables for which there is ready market to the South of the /Vnehar Lake at 
Srinagar. A population of about 3500 is energetically de\eloping resources in this 
region. From dawn till dusk hundreds of sturdy llshennen move out in the Lake 
shooting geese anel catching fish while women and children collect vegelables and 
willow for the market at Srinagar. Two milas connect Srinagar with this area. 

The contour map shows the extent of land-use in this zone ot interesting inter¬ 
play of a complex morphology. 


127. The local relief and land use in the Damodar Basin. 

ADYA SIIARAN, Patna. 

An I'lttempl has hcen nnule to represent the local relief on a m.ip with a view 
to find out the relationship between the local lelief and land iisc. Por the pro- 
])osed map. Smith’s method of representing the relative relief was followed. Data 
of local relief were extracted from one inch to a mile sluels of the Survey of 
India, covering the Damodar basin. 'I'lie resulnug maj) delineates the aieas of 
similar relief and shows the sjiatial relatioiishi]! between those aretis. 

The aretis of higher relief (above 500') are scattered ;md found along the edges 
of the High Plateaus and flanks of the tangled mass of hills. They are rugged 
and wild and mostly left to forest, and in luttire plannitig should be exclusively 
left to forest. The areas of moderate relief (250'-500') are fairly continuous and 
follow the rivers’ courses. These are the rolling jdanis with occasional bills and 
ridges. Agriculture is the dominant occupation, which is dependent on soil-conser¬ 
vation devices. Here the waste land should be converted into forest which is 
likely' to give better return than cultivation. The areas of low relief (below 250') 
are plains occuj^ying either the plateau lops or the flood plains. Agriculture is 
more profitable. Here all the waste land should be brought under the plough. 


128. Changing land use pattern around Mirzapur Town, U.P. 

VIJAYA RAM SINGH, Varanasi. 

The area under study covers about 30 sep miles comprising 52 villages and 
two urban centres, Mirzapur and Vindhyacbal. The following physical units may 
be distinguished :— 

(i) The Vindhyan hill strip in the south marked by 300' contour, (ii) the 
Bhaugar plain of older allucinm extending up (o the ■.outh bank of the Ganga and 
(iii) the Khadar plain of newer alluvium being mainly confined to flcx)d plains, 
north of the Ganga. 'l^lc area is drained by Ganga and its tributaries. 'I'he 
ravines are noticeable along the middle and upper courses of the tributary streams. 

The landuse pattern has considerably changed in the area since the beginning 
of the present century, 'fhe arable land has increased from 33-3% in 1906 to 5!-2% 
in 1956, owing mainly to incrca.sed irrigation facilities, iweseiice of population 
pressure on land, changes in land tenure and decline of cottage industries, 'fhe 
most spectacular increase has taken place on the Vindhyan hill strip following 
the introduction of canal irrigation in 1954. In the Bhangar plain most of the 
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culti\able waste has been turned into arable land owing to the increasing pressure 
of po])ulalion. The Khadar plain is frequently visited by floods which are respon¬ 
sible for the changes in landuse; when a thick veneer of sand is deposited, the 
area under cultivation decreases, but when a thick coating of sdt is left the area 
under cultivation increases. 


129. Orchard-arable-Iand-conflict in some selected villages. 

R. N. r. SINHA, Patna. 

.Seven vill.iges (total aiea 7 sq. miles) about 12 miles south-west of Patna and 
Ijing along the Kurkuri distributory of the Patna Canal have been selected for 
study. The extent of arable laud ha.s increased from about 33% of the total area 
in 1898 to about 8t>% in 1952, while between 1929 and 1953 the area under 
orchards has increased but slightly, and in fact shows a decline, if recent war¬ 
time plantations are ignored. Further, the number of trees in the orchards has 
greatly declined d'le to indiscriminate cutting. This shows that the piovision of 
irrigation has merely led to the extension of arable land and little effort has been 
made by the farnieis to grow fruit crojis for which the elongaled uplands formed 
by the levees of the westw.ird shitting Son River, and the sandy and porous soil 
are eminently suitable and which would yield a higher income than even the 
irrigated tiiplc-croppcd aiable lands as Patna and Uiiiapiir would appear to provide 
attractive markets. The possible reasons appear to be the traditional preference of 
the farmer for the food crops, the reluclame of the high-caste agiiculturi.sls to sell 
the fiuits fur profit and danger of destruction from pests and diseases and from 
theft. Apart from being remunerative to the fanners, more orchards would mean 
better balance in land use providing vegetation cover, supplying leaves and wood 
for fuel and a valuable source of food, and adding considerably to the beauty of the 
landscape. 


130. Land use pattern and agricultural planning in village Mahjuda, Tahsil 
Bhadohi, District Varanasi. 

RAMA YAGYA SINGH, Varanasi. 

The writer has conducted a sample survey of Mahjuda village in the Varanasi 
District of Uttar I’radesh. It lies on 82° 26' E. longitude and 25° 25' N. longitude. 
This hamleted village is situated in hangar area and lies along the kachcha road 
joining Suriyawan and Gopiganj market centres. It has a total area of 524 acres 
and a population of 872. 

Loam, sandj'loam and clay are the chief soil types. The cultivable waste, 
occupying 1 /6 of the v illage area includes some Usarland as well as permanent 
and current fallow land. Arable land with double cropped area covers about 83% 
of the village area. Water features used for several purposes, are hygieiiically unfit. 
Jungles, occupying 1/12 of the village area, give fuel and fodder. Mango-groves 
are scattered in various parts of the village. 

Division and fragmentation of land-holdings create serious problems. The 
cultivated laud per ca])ita is only 0-5 acre. 

Agricultural ])ractice depends mostly on four instruments—the plough, the 
clod crusher, the spade and the hoe. Wells are chief means of irrigation. Only 
a little chemical fertilizer is used. 

Farmers do not follow any systematic crop rotation. Mixed and double 
cropping are common. There is no distinction between Rabi and Kharif croplands 
except the paddyland which occupies the northern and eastern clayee parts. Paddy 
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and Bajra are the major Kharif crops, and barley, wheat and peas are the chief 
rabi crops. Crop failure due to drought is usual. 


(viii) Urban Geography 

131. Masulipalam—A Geographical appraisal of its changing role. 

vS. M. Hyderabad. 

Masulipatam shot up from oblivion to the position of a metropolitan port on 
llie East Coast in the 17th century. 

When the port of Goa was closed as an outlet for Golconda goods, the entire 
kingdom of Golconda became the hinterland of Masulipatam. Its direct link with 
the capital of the kingdom and good anchorage facilities enabled it to take over 
the role of Goa without any difficulty. Its rich hinterland, famous for diamonds, 
chintzes, steel goods and diverse other products catered to tlic needs of a cast 
gc'ographical area. Its central location on the East Coast of India made it a 
local point for the confluerce of ships. The rise of Masulipatam as a port accidentally 
- coiinidcd witli the exjiansiun of the trading ojicrations of the European nations 
.dong the ICast Coast. Towards the end o[ the century its commerce declined for 
political rca.sons. 

With the cmcigence of the Erench as a political force on the East Coast, in 
Die 18th century, the na''Ccnt strategic importance of Masulipatam came to the fore. 
Its possession by the Ih'ciu'h allowed them to have uninterrupted sway in the 
political affairs of the Deccan. Its fall into tlie hands of British forces turned the 
fortunes of Anglo-French war in India in their favofir. IMasnlijialam controlled 
the life line linking it with Hyderabad. Control over Masulipatam also gave a 
virtual control of the rich Northern Circars. The British also fully appreciated 
its strategic impoitauce in controlling the Deccan. However, with the change in 
opjeration bases its strategic importance also vanished h)’ the middle of the 19th 
century. 

Towards the latter half of the 19th century the linking by train, of Secundera¬ 
bad to Bombay and Bezwada to Kakinada and TNIadras septeezed the hinterland of 
Masulipatam and diverted its trade and traffic to Bombay and Madras where large 
ocean-going vessels could call. The cyclonic storm of 1864 also dealt a .shattering 
blow to its trade. 

The formation of Greater Andhra Pradesh and the Five Year Plans have now 
changed the geographical factors. Masulipatam has an inherent geographical pull. 
.Scientific land utilization and technology may again restore its commercial .supre¬ 
macy. Geographical factors are generally favourable and those unfavourable are 
neither insurmountable nor beyond economic limits. 


132. Functional Zones of Murshidabad. 

N. D. BHATTACHARYA, Varanasi. 

Murshidabad (24° 12' : 88° 17')j can be easily divided into three functional 
zones. The inner Geographical Zone corresponds to the admini.strative area which 
is governed by the Nizainat under the guidance of the Board of Revenue. There 
is another administrative area which lies to the south of the ‘Pancharaha Bazar*. 
It includes the Ealbagh Sub-Divisional Court, Murshidabad Municipality and other 
Government Offices. 
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Two ribbon-shaped residential areas running almost parallel to the river 
lihagirathi are : (1) From the Dakshiu Darwaja (Southern Gate) of the Killah to 
Mahimapur, (2) Lalbagli area—bounded by the Berhampore—Jiaganj Road (old and 
new). The settlements, both for Hindus and Muslims, however, reveal that 
Murshidabad is at ijrcsent more rural than urban in clniracter. The outer zone 
consists of pukka (ruins) and kachcha liouses scattered all over the area. 

The I’ancharaha Bazar—the main colleciing and distributing centre of the area 
lies a little north of the Lalbagli Singhi Higher Secondary School. .Ynothcr market 
has grown up at (he Kurmitolu Transit Camp area to feed the displaced persons of 
Hast Pakistan. 


133. Influence of Industrialisation on Urbanisation in West Bengal. 

M\NOR\MJAN CH.MTDHURT, Calcutta. 

West Bengal is the most urbanised State in India. Urbanisation in the State 
has largely been due to the development of manufacturing industries and mining 
activities. An attc nijit has ln'cn made in (his paper to analyse the influence of 
industrialisation on urbanisation in West Bengal. Industrial erosion resulting from 
exces.sive concentration of pojnilation and industrial activities in urban areas is 
discussid. Regional planning and development of “green grid” is suggested for 
redevelopment of towns and cities and augmenting industrial production in the 
State. 


134. The evolution of Jamshedpur. 

P. DAYAL and L. N. RAM, Patna. 

The principal factors determining the character and directions of the growth 
of Jamshedpur include (a) the Tisco works to which the town owes its origin and 
which forms its very heart and .soul, (b) the location of the early rural .settlements 
which provided nuclei for growth and which today constitute the most closely 
built nj) areas and the principal markets, (e) the ralway station which by attracting 
industries in its neighbourhood has caused the establishment of settlements away 
from the river banks, (d) the Subartiarekha and the Kharkai rivers which have 
created suitable site conditions and determined the external form of the settle¬ 
ment but which at the same time have retarded development along the banks on 
account of their low-l>ing character and liability to flood. The town has grown 
outwards from the central core of the Tisco works but on account of the limiting 
force of the railway line in the south, the resultant pattern of the zones of growth 
is semi-circular rather than circul.ar. The initial differentiation between the factory 
and residential areas has been perpetu.ited by the development of factories in 
the vicinity of the railway in the east and the growth of residential areas in the 
west. This segregation of functions has led to .avoidance of congestion by providing 
ample sp.ace for expansion in the respective areas. This has also saved the resi¬ 
dential area from pollution and smoke, as the prevalent wind direction is westerly. 

It is only partially true to say that the city is planned. Its powerful regional 
setting and rich resource base have so forced the pace of development that plans 
have always lagged behind the city, resulting in the growth of slum or near-slum 
areas (e.g. Jugsalai and Khasmahal) on the periphery, particularly south of the 
railway line, on the lands outside the control of the Tala factory. 
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135. Two Cities of Chota Nagpur. 

IIEM PRIYA DKVI, Ranchi. 

Out of 138 cities of India, Chota Nagpur sliares two namely Ranchi and 
Jamshedpur having grown under two different settings. Ranchi is the summer 
capital of the State of Bihar whereas Jamshedpur is its industrial capital. 

Ranchi : The site of the city on the Ranchi peneplain forms a natural point 
of convergence of routes from everyside. From a village market, Ranchi has 
grown to a modern city and its significance has increased in the spheres of 
transport, business, administration, military affairs and education. 

Dons and valleys are still empty .spaces although such blanks seem to be 
filling up. Radial pattern of the roads from the hub of settlement spread like 
spokes and the Circular road forms the rim. Rectangular pattern of roads have 
developed over flat tanrs. 

In this paper, the city has been divided into the following six functional 
zones : Busine.ss core; hklucational Centres; Residential Zones; Transport, hospital, 
post-office, etc.; Recreational centres; Missionary centres. 

In 1951 Ranchi enumerated as a slightly over million-size city, but with the 
development of new township in Kanke in the north and heavy machinery plant 
being set up with .Soviet aid near Ilatia in the South, Ranchi is bound to grow in 
size and number. 

Jamshedpur : Jamshedpur is located as close as could have been possible to 
the sources of the cbief raw materials for the steel plant. The Subarnarcklia 
valley and the Sanjai-South Koel gaj) provide an access to Calcutta and Bombay. 
Having an extensive home and international markets, Jamshedpur has ever 
expanded. 

The city is neat, open and symmetrical with well planned buildings, broad 
roads, parks and clubs. Jam.shedpur has a marked .segregation of functions and 
has little of congestion like other industrial centres. The eastern sector of the 
city—a projection of the industrial centre is occupied by residential buildings. 

Besides the industrial zone, there are, business, residential, administrative, 
recreational, and other functional zones. Jugsalai forms a part of Jamshedpur but 
differs in planning. The density differs in different circles. 

The city is growing to the north of the Subarnarekha and east of Tatanagar. 
The damming of the Garra, where it forms a gorge, may solve the water problem 
for the eastw'ard extending settlement. 


136. A critique of Town-plans of Jamshedpur. 

AvSHOK KUMAR DUTTA, Patna. 

Various plans have gone into the making of Jamshedpur. The initial rectan¬ 
gular lay-out was prepared by Mr. Kennedy in 1911. The plan was unsuitable for 
the undulating topography of Jamshedpur. Mr. Temple’s plan of 1920 took local 
topography into account. He de,signed his plan to develop Bistupur as the main 
centre of urban activity and Sakchi as a secondary centre. Mr. Stokes planned 
the city to house the workers in one mile radius from the TISCO works, and 
the officers in two mile radium. It re.snlted in the construction of some residential 
quarters east of the Works which has to face smoke and dust pollution due to 
regular westerly winds. His is an unscientific plan, 

in—34 
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Mr. Keonisgsberger’s plan of 1944 on which the present township is based, 
is based on the neighboixrliood unit design. He separated factory and housing 
zones. He suggested the introduction of streets having different functions, which 
have not yet been implemented. The concept of neighbourhood unit is recent in 
origin. In .some respects his plan is also defective, but he shows a Jjettcr sen.se 
of penspective and more concrete imagination than his predece.s.sors. 

A new plan is needed for the city because (1) the total limit fixed in 
Kcouisgsberger-plan for liousing three lakhs of people is going to reach by 1960, 
(2) the city is likely to grow rapidly due to various factors, which would need 
more accommodation both for industrial and residential purposes, and (3) the 
present congestion as well as the likely sporadic growth has to I)e avoided. 


137. The origin and growth of Kanpur. 

UJAGIR SINGH, Varanasi. 

One of the chief consideiations in the foundation of Kanpur at the present 
site was the case of defence. Its position formed the key of the border line 
dividing the then British frontier from the province of Oudh and also the territory 
of the Moghal Kings of Dellii. The defensive site accompanied with steep right 
bank and navigable channel of the Ganga led to its selection as the headquarters 
of the British forces in 1778. 

The nucleus of the city was a small village. After the Tinglish troops were 
cantoned here, the village rapidly grew by the middle of the last century into 
a township containing nearly 60,000 inhabitants. 

The city remained an important military centre till the uprising of 1857 after 
which the government with a view to providing permanent employment to the 
rebellious public decided to make Kanpur an industrial centre of the province. 
This was followed by the construction of several rail-routes and the Ganga bridge 
in 1875. Consequent upon these developments, tannery and leather factories, cotton 
mills, woollen mills, jute mills, sugar refinery works and chemical factories were 
established on the periphery of the cit.v, first on the bank of the Ganga in the 
north and later in the south near the railway station. 

Today, Kanpur has become one of tlTe largest industrial centres of northern 
India supporting about 43% of its population on industries. 


138. Esrolution of urban landscape of Lucknow. 

S. P. vSINGH, Varanasi. 

Lucknow lies on the bank of the river Gomti (26° 52' N. and 80° 65' E.) and 
has group up on both the banks of the river. 

Its early history is shrouded in legends. The Fort perhaps formed the first 
nucleus for the development of the town. The central market Chowk and its 
surrounding areas grew up during the Moghals. But the designer and maker 
of modern Lucknow was Nawab Asafuddaula. He transferred Ayadh’s capital from 
Faizabad to Lucknow. This stimulated the growth of the town considerably, and 
it was then that it was extended on both banks of the river. The Nawabs planned 
it as a ‘Garden City*. 

During the British period the introduction of Railway provided further impetus 
for the growth of the City; the areas in the neighbourhood of the Railways began 
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to grow very fast and the Railway Colony was added. But its most vigorous 
growth followed the shift of some of the capital functions from Allahabad to 
Lucknow. 

The paper concludes with a discussion of the different geographical zones of 
the city. 


139. Growth of Mohania as a market centre. 

KASHI NATH SINGH, Varanasi. 

The paper studies the growth of village Mohania (25° 10' N. and 83° 30' E.) 
into a market centre in the heart of Bhabua suI)-divisioii, Sliahabad (Bihar). 
Situated along the Grand Trunk Road and the Grand Chord of the Eastern Railway 
it enjoys a significant position in respect of the regional centres like Sasarain 
and Dehri, 29 and 41 miles respectively on the east, and Varanasi, 43 miles on 
the west. 

The village was, in the words of Buchanan, a local military supply centre for 
the army in the medieval and early modern period, and proVided ‘safe lodgings’ 
for pilgrims in the ‘Sarai area’ kept by ‘Bhetiyarings’. 

With the establishment of railway connection with eastern markets like 
Calcutta, Dhanbad etc., and the construction of roads in the neighbourhood, 
Mohania grew into an important grain collecting centre. During World War II 
it had 32 ‘Arhats’ and e\i)orted 4 to 5 lakh maunds of grain annually. Since then, 
it has grown into an agro-industrial centre with over two dozen small mills of 
flour ,rice, oil and ‘Dal’. Recently, it has become the headquarters of the Com¬ 
munity DeveloiDinent Project with its various offices. The market has now over 
hundred shops and over a dozen godowus dealing in building materials like 
timber, cement, stone slabs, lime etc. All these developments have resulted in 
denser bus traffic, provision of health and educational services and varied amenities 
and a population increase from 2,500 in 1951 to 4,500 in 1957. 

The study reveals that Mohania has sprung up as an inter-servicing point 
where the service-efficiency of the larger neighbouring centres are little felt, except 
for higher services. 


140. Umland of Jaunpuf. 

HARI HAR SINGH, Varanasi. 

Jaunpur (25° 45' N. and 82° 41' E.) lies on the bank of the Gomati, about 
15 miles above its junction with the Sai, and 30 miles northwest of Varanasi. 

The city being the headquarters of the district, naturally contains several 
administrative offices. It is an important educational centre having five inter¬ 
mediate colleges, one full-fledged Degree College and a recently established 
Polytechnic. Further it is noted for its whole.sale grain markets. 

The city depends on the surrounding areas to meet the requirements for the 
urban community. 'I'he neighbouring areas supply milk and vegetables but the 
grain and other food materials come here from longer distances. An attempt has 
been made here to determine the umland of Jaunpur with the flour supply zone 
and bus service zone, as the most significant criteria, as these determine the 
boundary of the umland more clearly than the other indices. The flour supply 
zone coincides with the milk and vegetable supply zone and determines the primary 
umland of Jaunpur covering an area of 4 to 5 miles in radius. The bus service 
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zone roincides with the administrative, educational and medical service areas and 
determines the secondary umland of Jaunpur covering an area of nearly 20 to 25 
miles in radius. 


(ix) Political Geography 

141. America’s interest in Africa : A Geopolitical interpretation. 

P. K. SIRCAR, Delhi. 

The paper attempts a geopolitical analysis of America’s growing interest in 
Africa. The iinpleuientatiou of the American foreign policy demands acquirement 
of some specific interests in Africa, which may be grouped under two broad heads : 
economic and strategic. America’s needs and resources are examined in this 
context to reveal .some disturbing gaps between her domestic production and her 
actual requirements. Some of these deficiences are met from African exi)orts. 
The tempo of African economic development has increased enormously, one factor 
in this development being the American aid programmes. There is now an 
increa.sed production and export of many raw materials; and transport, communi¬ 
cation and port facilities are multiplying rapidly. 

In view of her avowed anti-colonialism, she has to face a dilemma sometimes 
in her foreign jKJlicy in Africa. The maintenance and acquirement of strategic and 
economic interests in Africa often ap{^ear to be in conflict with African nationalist 
aspirations and sentiment. 

The ixiper concludes with a note on Africa’s strategic significance in view of its 
global location. 


fx) Cartography 

142. Some fundamental problems of population mapping. 

SIVAI’RASAD DAS GUPTA, Calcutta. 

A few changes in some common mapping procedures have been suggested. 
In density maps generally the density value is expressed as number of persons per 
square mile or square kilometre. But this ratio is essentially derived from the total 
p<jpulation and the total area of the administrative units. The density value is 
therefore extremely generalized and the value is not true for every square mile of 
the entire area. .Since the degree of generalization depends hix»u the size of the 
administrative units, the common density maps have varying amount of generali¬ 
zation in different parts t)f the map area, due to the varying sizes of the adminis¬ 
trative units. It is suggested that the density map should be constructed on the 
basis of the density values derived by cartographic method from detailed dot map 
for unit areas of uniform size adopted for this purpose. This unit area may be 
taken equal to 10 square miles or 100 square miles, whichever is plotlable on the 
scale of the ba.se map. The common terminology like “per square mile” should 
also be changed to “per 10 or 100 square miles or square kilometres” as the case 
may be. 

The problems of the dot method as also the merits of the “Coin System” of dots 
which has been adopted for the preparation of the population map in the National 
Atlas of India, are discussed. 
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143. The Jabra Batin. 


B. G. TAMASKAR, Amravati. 

This paper incorporates a study of small region of 150 sq. miles in area. The 
Jabra basin is a good example of inverted topography. Structurally, it was a low 
dome in the Saugar-Damoh Plateau which, after subaerial denudation, has formed 
a basin. The relief, drainage pattern, climate and its vagaries, irrigation, agricultural 
crops and potentialities, distribution of population, size of villages, probable causes 
of desertion of village sites, classification of villagc.s, house-types, building materials, 
means of communication and need for their improvement and expansion have been 
discussed at length. It also covers a detailed study of two regional centres of the 
basin, namely, Jabra and Singhpur. 
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Abstracts. 

(a) Algae 

1. A case of true branching in genus Noatoe Vauch. 

K. I*. vSINGH, Naiuital. 

A form of No'<loc coiiinnitic Vaucli., exliibitinj^ truc-brancliiiip, was collected 
from Wiiidliyau Falls in Mirznimr District. The alj^a was growing among mosses 
on a moist slopy rock It was in the form of mucilaginous balls and also in the 
form of flattened expanses. It was preserved in 4% form.ilin. 

The trichomes are much contorted witliin the colonial sheath. Cells are barrel¬ 
shaped and measure 4 4-5-4 a in breadth and 6 4-7-7 n in length. Ilelerocysts ai-e 
generally intercalary but lateral and terminal ones are also present. Terminal 
heterocysts are formed at the tips of the branches only. Daletal heterocj-sts arise 
due to lateral displacement of some of the iniercalary heterocysts. 

During reproduction most of the vegetative cells of the tnchome become much 
enlarged and are filled with highly granular contents. Some of these differentiated 
cells germinate in Mu and u row of paired cells is formed. Mostly these cells 
divide transversely but some of them, which do no( find space to do so, bulge 
out laterally and get partitioned by longitudinal wall into a small cell which divides 
and redivides transversely and ultimately forms a true-brauch. True-branches are 
of a rare occurrence. 


2. A new Selenaatram from Nainital. 

K. P. SINGH, Nainital. 

An interesting form of Selcnastrum was collected from a water-reservoir in the 
vicinity of Nainital. It was present almost in an unialgal culture except with 
a few isolated cells of a Cartcria species. The alga was collected periodically and 
was always examined in living condition. Potassium-iodide and iron-alum-haema- 
toxylin were used to ascertain the presence of pyrenoids. 

The cells are lunate with rounded poles and always occur singly. Cells are 
5-1-7-6 long and 2-4-35 /x wide. Young cells contain a laminate chloroplast 
without pyrenoids and that usually lies on the concave side of the cell. During 
reproduction the cells are considerably enlarged and become filled with diffused 
protoplasts. Protoplast divides by successive bipartition into four daughter proto¬ 
plasts, which are eventually metamorphosed into four autospores. The autospores 
are liberated by the gelatinization of the parent cell wall. 

The present alga differ.i from all other described species of Sclenastrum in small 
size of the cells; in the presence of the chloroplast on the concave side of the 
cell; in the absence of pyrenoids and in the occurrence of cells singly. From 
these facts, as referred to above, the present form seems to be a new species of 
the genus Selcnastrum. 
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3. Geirminatioii of akinetes in Hormidium aubtile (Kiitz.) Hearing. 

K. P. SINGH, Nainital. 

Hormidium subtile (Kiitz.) Heering was collected in August, 1957 and again 
in July, 1958 from shallow depressions on the surface of an exposed rock in 
the vicinity of Nainital. The present account of germination is based on the 
materials collected from the nature. Attempts to germinate them in soil-water 
medium were not successful. 

During germination the protoplast of a germinating akinetc becomes fairly 
enlarged, perhaps, due to absorption of water. The enlarged protoplast devides 
transversely, recalling the akinete and heterocyst germination of some of 
the Cyanophyceae. 'I'wo daughter cells thus formed divide again and a small four- 
celled filament is obtained. Germination of akinetes beyond four-celled stage was 
not observed. The presence of large number of short filaments and abandoned 
akinetc walls, however, clearly indicate that further development beyond four- 
celled stage takes place only after their liberation from the akinite wall. 

Germination of akinete in Genus Hormidium, to the best of writer’s informa¬ 
tion, has not been reported .so far. The present account, therefore, is the first 
record of such an event in this genus. 


(b) Fungi 

4. Some ascosporic moulds of Varanasi. 

R. S. DWIVKDI, Varanasi. 

Tliis paper deals with the.se ascogenous fungi isolated at different depths from 
a grass land soil. The pll and moisture content of the soil have been recorded. 

Aspergillus niontevidenSis Talice and MacKinnon of Glaucns group was isolated 
at 1-6" <lepth. Its characteristic features have been described in detail. It is a 
new record from India. 

Aspergillus variccolor (Berk. & Br.) Thom and Raper was isolated at the depths 
of 1-6" and 7-12". Moreover the same fungus has also been collected in its 
perithecial stage on moribund leaves of Agava from the Botanical Garden, Banaras 
Hindu University. 

PenicUlium javanicum Van Beyma of the monoverticillale group was isolated 
at 1-6" depth. Van Beyma neither reported any irregularities in the spore surface 
nor gave any indication of an equatorial line on the ascosiwres. Moreover he did 
not mention the presence of eight spored asci. But later on Raper and Thom 
reported these characters in this fungus. The author’s findings on this fungus 
are in agreement with those of Raper and Thom. Further, the fungus in question 
differs from all the previously described strains in having large pcrithecia and in 
occasional occurrence of large conidia. Undoubtedly it is a new strain not reported 
so far. 


5. Some new records of soil fungi in India. 

R. S. DWIVEDI, Varanasi. 

The soil fungi at different depths from a plot of Desmostachya bipinnata Stapf, 
grass-community were studied by dilution-plate method of Waksman .supplemented 
by Warcup method. Peptone-Dextrose agar medium with rose bengal (Martin, 
1950) was selected for isolation of these fungi. Twenty five species belonging to 
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sixteen genera were isolated. Six species viz., Mucor obloiigisporus Naumov., 
Aspergillus japonictis Saito., Slysanus niedius Saccardo, Colletolrichum falcatum 
Went., Epicocctnn dwiaenutn Mont., and Hntiiicola sp., which liave been described 
in detail, are reported for the first time from the Indian soil, Epicocemn duriae~ 
iiiim Mont, has been new'y reported from soil. 


6. Soil fungi from Cuttack. 

GOTJRI RANI OHO.SH, Cuttack. 

In the recent years soil borne fungi have received much attention all over 
the work!. India is not an exception and they have been reported fiom different 
stales. So far nothing Inis been reported from Orissa. The aim of the pre.sent 
paper is to report some fungi which have been isolated from soil .samples of 
Cuttack city. 

Cuttack is situated between the 20-48' N latitude and 85-56' E longitude. It 
is a city of apjiroximately 23 .square miles It is bounded on its 3 sides by the 

river Mahanadi and its branch the Kathjori. The ground level of the city is 

almost equal to tliiit of the river beds. In general the soil of the city is sandy 
loam but also alluvial at certain places. The climate is tropical and the average 
annual rainfall is 43 inches. 

The following fungi have been isolated from six different sources of soil 

samples from different corners of the city. Of these Aspergillus viger V. Tieghem 

was the most common fungus encountered, .Ispcrgillw; flavus Link was the next. 
Most of these fungi have been reported previously from India but those asterisked 
are new additions. 

'J'he fungi isolated ; 

1. Aspergillus niger V. Tieghem. 

2. A. carnius (V. Tiegh.) Blochvvit/. 

3. A. nidulans (Ridam) Wint. 

4. A. repens (Cda) DeBary. 

5. A. chevalieri (Mngnin) Thom & Church. 

6. A. flavus Link. 

7. A. flavipes Bainier & Sartory. 

8. *Penicillium citrinmn Thom. 

9. Spicaria divaricata (Thom) Gilman & Abbott. 

10. *Pullularia sp. Berkhout. 

11. Curvularia lunata (Walker) Boedjin. 

12. *Fusarium nivale (Fries) Cesati. 


7. Some Myxomycetes from Cuttack (Orissa). 

GOURI RANI GHOSH, Cuttack. 

On the bank of the river Mahanadi fire woods are annually stored and stacked 
by the dealers for future distribution in the market. These woods are imported 
from various parts of the state and are transported through the tiver. These are 
exposed to rain and sun all the year round. On some of the old rotten stocks 
of the previous years, lieautiful slime moulds make their appearance after the 
heavy showers of the rainy season. Every year collections are made from these 
places during the months of July to September. A number of them have been 
identified n.s follows and are being reported for the first time from Orissa, 
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Exoxporeae. 

1. Ccratiowyxa mucida vSchioet, var Ilexiioba. 

Endosporcac. 

2. Trichamphoia pezizoidca Jiingli. 

3. Physatella viiuabilis Perk. 

4. PliyMiielta 7iu’iabilix [Tiichaiitplioia obloiiya lU-rk & Curl. 

5. Physarum loinpicssum Alb & vScliw. 
fi. Physarum calidiis Pisler. 

7. liadhamia hyaliita Berk. 

8. Stemonitis splcndciis Rost. Mon. 

{). Stemonitis smithii Macbride. 

10. Arcyiia punicea Pers. 


8. Botryodiplodia on Tapioca Roots. 

B. PA7)}ir, Ciitlack. 

Sain]>les eolleetcd ironi a decayiii.i’ lieap of tlic Inberoiis roots of Manihot 
utilissima Pold., the tapioca plants, from a jinvale garden in Cuttack in the month 
of August lO.'^S, show conspicuous blaik glolaiid pustules up to 3 mm. in diameter. 
The ])Hstnles consist of a large number of confluent p^cnidia, at different levels, 
opening outside bv means of papillate ostiolc.s which give the pustules ,i .squamo- 
sous appearance. 

The incnidia are botrvose-conflueiit, erum]>ent, stromatic membrano-carboiious, 
of variable si/e reaching up to about 400,u in diam. The conidiopliores are incons¬ 
picuous and sinqile. The mature conidia are brown, smooth, oval lI-lfi-19/i long 
and 7-!0-12« broad, two celled w'ith the jiartition in the middle. 

The fungus is identitied as Hotyyodiplodi-a inaniholicola Petrak., which has 
neither been apparently yet reported from Orissa nor on the tapioca roots. 


9. Survey of Antifungal Actinomycetes occurring in Indian Soils—V. 

AvSII.VLATA P.\L. vS. h. CHAKRABARTV, P. Af. NAH.V ami P. NANDI, Calcutta. 

.V number of Actinomycetes strains were isolated from 20 soil samples collected 
from different parts of India. 'I'liese were tested for their antifungal properties 
against the following test fungi —Cuivnlaria sp., AlteniarUi solani, Fusaiium vasin- 
fectiim and Aspcrgillns niger —using both .Agar-cross streak and Agar-cup methods 
of assay. Of the 237 strains isolated, 18 showed activity against at least one of 
the test fungus, 25 against two, 13 against three and 6 a,gainst all the four test 
fungi. The rest of the isolates didn’t e.xhibit any antifungal property. The selec¬ 
tion of the test organisms was based on pathogenic types. Quite in conformity 
with the earlier workers, it has been found that a few strains, though showed 
inhibition zones in Agar-streak method, failed to do so in final screening in the 
.Agar-cup method of assay. The following strains .seemed to be promising in anti¬ 
biotic production—Ac^-**', ACj,-*'"’, ACg-“", and Ac,-*“. Further work is in 
progress. 

An interesting observation was made while working with the coastal saline 
soil (pH—8-5) of Port Canning, 24-Pargan:is, West Bengal. The actinomycetes 
occurred scantily in these soils, 

III— 35 
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10. Notes on certain gastromycetes of Ahmedabad. 

T. ANANDA RAO, Dclira Dun. 

In the course of studies t)ii tlie liiglier fungi of Alniiedabad and its environs 
the writer collected many interesting si>ecies of higher fungi previously not 
reported from this region. 'J'hey were collected durin.g the monsoon months of 
1953-50. 

The interesting collection includes species of Tiilosloma, Podaxis, Ccastnnn (the 
specific identity would he published later), Lycopeidon pit.'>illuw I’ers., .Sphacro- 
bolus siellalits To<le ex 1‘ers., ialvatia lilacina (INJonl et Berk) B. Tleim, Cyalhii\ 
stiialus (Willd) Pers. and a new record of Itajuhya galcriciilala Moller. 

They were collected during the monsoon months of 19.53-55 and are here des¬ 
cribed fully with notes on their morjihological features and habitat. 


11. A new apecies of Lacellinopaia (L. deamoatachyae sp. nov.). 

R. Y. ROY and R. S. DVVTXTvDJ, Varanasi. 

In this paper a new species of the genus I.accllJnopsis collected on the dead 
leaves of Desmostachya bipinnaUi Stapf. has been described in detail. The charac¬ 
teristic features in which this new sjiecies dilfers from both the pre\ iously des¬ 
cribed si^ecies VIZ. L. saccha)i .Subramaman and L. Ii’vispoia .Snbramanian, are (1) 
the presence of proliferation of sterile setae into sterile ones through capulate 
apices, (2) occurrence of branched conuhophores and (3) iiresence of prolileratioi) 
of conidioiihore into sterile seta or secondary eonitliojihore. 


12. Studies on the genus Stauronema Syd. and Bull. 

R. Y. ROY and R. S. DWIVUDI, Varanasi. 

Recently a pycnidial fungus was collected on dead leaves of I’t’tivcria zizani- 
oiiies Nash. The fungus has conidia mostly with three setae, one at each and 
one in the middle on the convex side. Variations in the number and position of 
.setae were al-so .seen which are (i) one seta at etich end and one on either side in 
the middle; (ii) two setae at one end, one s( ta at the other end and one on each 

side in the middle; (iii) one seta at each end and two on the same side in the 

middle; (iv) one seta at one end and one on either side in the middle; (v) one 

seta at each end, two on one side and one on the other side in the middle. Pre¬ 

viously the genus Stauronema was considered as a sub-genus of Dincniasporium 
Lev., under which two species viz, D. ctuciferum Ivllis and D. platense Speg. 
were described. Later on Sydow and Butler (1916) gave a generic rank to this 
fungus and these two species were named as the si>ecies of Stauronema. They 
also described a new species S. sacchari on the culms of Saccharum officinarum L. 
Assigning the present fungus to the genus Stauronema is unwarrented, for the 
number of setae and their disposition on the conidia are not as described for 
Stauronema. Since the conidia are mostly with three setae thfe fungus may be 
considered as a new genus between Dinetnasporium and Stauronema. In case there 
is any difficulty in creating a new genus on account of the fact that conidia with 
4—5 setae are also occasionally present which go in favour of retaining it in the 
genus Stauronema, a new species of this genus be created. The authors propose 
to suggest the name of the fungus later on. 
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13. Occurrence of Tetraploa in India. 

R. Y. ROY and M. vSHUKIyA, Varanasi. 

Tliis paper deals with llic descriplien of i species of Tetraploa, unreporled so 
far from India. It was found on the leaves of BolUriocloa sp. collected from 
Kusinhi h'orest, Oorakhimr. Conidia consist of 3--4 columns of cells with large 
setose aiipendages almost the size of the sjxires brown in colour, thick walled, 
smooth. 

Only live species of Tetraploa are known and the present one differs more, 
tlian resembles, wdtii T. cllisii. Cooke. ICxacl species will only be determined 
after cultural studies are completed. 


14. Antibiotic-producing actinomycetes from the soil and compost collected from 
India Botanical Garden, Shibpur (Howrah). 

N.\RI';NDRA NATH vSIIRR and P. NANDI, Calcutta. 

Seven sod samples collected from the India Botanical Gardens, Shibpur and 
plated out in differential meih.'i. Of the 90 isolates there were .38 positive strains 
of actinomycetes. Their antibacterial and antifungal potency were tested against 
the following test organisms. Slap. aiDCux, I'., coll, Eb. lyphosa V. chalcreae; Alt. 
solatii, F. vat'in/ecliini, I inviiloria xp. and Asp. wgcr. It w'as found that among 
the isolates there are 4 broad-siiectrum .inlibiotic jiroduciiig strains and the rest 
possessed moderate to low antibiotic properties. 


15. Hclotiaceac of the Mussorric Hills—II. 

K. S. TiriND and PRTTAM SINGH, Amritsar. 

'fins i).i])er deals w'lth three new species of Helotiaceae collected from the 
IMussoorie Hills during I95G-57. Their chief diagnostic features are ;—1. Midotis 
(sp. nov.) char.'iclerized by the dark apothecia vertically elongated on one side, 
and also by the medulary l.iycr of siibhyaline to brow'll hyi>liae in the exciple. 
2 Heloltum (sp. nov.) which differs in small asci and ascospiires from species of 
Hclotiiim found on (Juercus leaves, such as II. .\parasu))t Bond, and Pezizclla jaapii 
Rehm. 3. Kiii.'^troeinia (sp. no\.) which resembles R. pctiolornm (Rob.) W. L. 
White {Calyciua pctiolowon (Rob. Seaier) and R. sydo'i’hia (Rehm) W. h. White, 
both of which occur on petioles of oak loaves but is not quite like either of these 
species. It is characterized by yellowish-brown, smooth apothecia (2-5-7 mni. in 
tliameler) on tlcad oak twigs, 1-2 pseudoscptate ascosiiores and parapliyses not 
enlarged terminally. 


16. The Pezizaceae of the Muesoorie Hills—VII. 

K. S. TIIIND and PRITAM .mNGII, Amritsar. 

Four new .species of Pezi/aceae collected from the Mussoorie Hills during 
1956-57 are described here : (1) Latupro.'>poia (sp. nov.) characterized by yellow, 
large apothecia (-5 mni. in diameter) and .smaller and uniguttulatte ascospores 
(9-7—11- 2/1 in diameter). (2) Ilumaria (sp. nov.) marked by verrucose ascospores 
rather than truly reticulate, with warts arranged in lines but connected in a network 
of ridges or crests. It is similar to II, ettbensis (B. & C) Seaver but possess larger 
apothecia and smaller ascospores. (3) Ascophanus (sp. nov.) which is similar to 
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.1. (.uimdalus (Dull.) J'pejir. but its spores are much .smaller ami are marked by 
Iciii'iUulmal bauds or .‘•In.itioiis. Mo specie'^ of .'Iscophanm is reported to pos.sess 
•>iKh striated .spores. (4) IJinmviua (sp. nov.) characterized by stjpitate apotliecia. 
No species of huinaiiiia is reported to jssssess stipitate iipotliecia. 


(c) Bryophyta 

17. Genus Chiloacyphua Corda Emend. Schiffner and Heteroacyphae Schiffner 
from India—I. 

S. K. PANDK, K.-\]M UDAR and V. 15. SlNGTl, buckiiow. 

The genus ChUosLyphns, with a cosim iK'litan distribution, is vvell-kiiovvn 
llirongh its widely distributed si^ecies, C. polyanthus (L.) Corda. Stepbani (IDOd, 
lt>17-24) recognizes 175 sj.ecies in ehis genus and 11 of these, viz., C. a)p,utus, C. 
coalitns, C. perfoliaivs, C. flaccidiis, C. inflatus, C. pollani, C. himalayensis, C. 
communis, C. pammUmiis, C. piAyanihus and C. campanulalits occur in India 
(Mitten, 1860; Stephani, ItXlG, 1917-21, Kishjap, 1922, Chopra, 1943). From a 
critical analysis of Chiloscyphus Corda, Schdtner (1910) recognized two distinct taxa : 

(1) with intercalary andioccia on main stem or on side branches and with 
perigonial leaves largely '-iniilar to \eget.'iti\e leaves, and 

(2) with icrtiiinal pioup of andtoccia airanged spicately and borne on branches 
arising laterally from tb.e angles of ampbigastr'a and with ]H-rigoiiinl leaves tlifferent 
from sterile leaves. 

The former has bien rctainccl bv him (Sclnfluer, 1910) under the old genus 
Chilosyplius (Corda) emend. Scldfii. while tlie latter was transferred to a new genus 
Jleteroscyphus Scliffn. Sclnffiier’s new genus has been recognized by several hepati- 
cologists (Verdoorn, 19.32, Ituch, ICvaiis and Verdoorii, 1937 and Kvans, 1939). 
Judged from the concept advanced by Schiffner (1910), four of oiir species, viz., 
C. ar}(utus, C. coalilus, comniunis and C. perfoliatus belong to Hetcroscyphus 
and the rest to Chiloscyphus except C. inflatus which, in character of cells in the 
leaf and the amphigastrinm and in its overall appearance, is significantly different 
from either Hcteroscyphus or ( hiloscyphus. 

The present coniniunication is based on “PANDF' CObTFCTION” from spcci- 
iiiens collected by Decoly ami Schaul from Darjeeling and its neighbourhood and 
sent to one of I's (I’ande) by the late Prof. V. fichiffner, Pfleiderer’s collection of 
Western Ghats; p'r. I'oreau’s cidlection from S. India and our own collections from 
se\eral parts of the country. A key for the identification of all the species known 
from India along with a detailed illustrated account of C. polyanthus, C. campanil- 
talus, II. aieutiis ind II. coalitns ’s included in this paper. 


18. Jameaoniella microphylla (Nees) Schffn. new to Indian Flora. 

S. K. PANDK', R.\M FDAR and V. B. *Singh, Ducknow. 

JamesonicUa Sjir. is a genus with a wide range of distribution and is primarily 
confined to the southern hemisphere including the Indomalayan region. It is also 
represented in North America and Ivurope by J. autumnalis (D.C.) St. and some 
other species. 

From India Stephani (1906) described Jamesoniella elongella (Tay.) St. from 
the Himalayas. The sanie specie.s was subsequently collected by Kashyap (1929) 
from Dalhousie, Kumaon Himalayas. In our flora the genus has so far been 
represented by this single species. 



Scclion VI : Botany 


273 


All examination of liepatics from South India kindly placed at the disposal 
ul one of us (Pande) by Fr, Foreau, has revealed the presence of ]. mlcropHylla 
(Nees) Schiffii., a species previously known from Java. Sumatra, Ceram, Ternate, 
Celebes, Ceylon and China, Its discovery from India not only extends the range 
of distribution of this species but also diows an interesting distribution pattern in 
being mainly confined to Indo-malayan region including China and neighbouring 
I.slands. 

As slated by Stephani (1906) the species is characterised by the presence of 
entire involucral leaves and is thus distinguishable from its closely related taxa. 
'J'he specimens from vSonth India are fertile and del'iils of taxonomic features along 
vitli illustrations have been included in the paper. 


(d) GymnospermB 

19. Studies on Foliar Sclereids in Gymnosperms (A preliminary Survey). 

T. ANANDA RAO, Dclira Dun. 

In this preliminary survey an attempt is made t(> work a detailed investigation 
of the .sclereid morphology of a few genera of Gyninospenns, viz., Araucaria, 
if;alhis, rodocntpiis and finclnm with a view to find out the importance of well 
defined morphological types of sch'reids and tlieir utility in the identification of 
sterile material. 


20. Time relation* in the development of the nrchegenium and embryo in 
Cedrua deodara Loud. 

CIIHAYA ROY CHOWDHURY, Delhi. 

The IliinalaMiii cedar or deodar, Cedrus deodara, is distrihiiled throughout the 
Western Himalayas at an elevation of 4000 to 10,000 ft. The life cycle is completed 
III about 18 months. 

'J'he develojnnenl of the archegonium begins in the second >ear around the 
fourth week of .\iinl. 'i'hrce to five archegoniai inuiais ajipear at the micropylar 
end of the female ganietophjte. The dcvelo]nnent follow.": the usual course known 
in the Pinaccae. From the second to the beginning of the fourth week of May, 

depending on the altitude and the location of the tree, the archegonium is ready 

for fertilization. It consists of a multicellular neck- usually not more than two 
cells bigli, a small ventral canal cell, and the large egg cell. 

Fertilization takes place in the latter Jialf of May. The zygote divides tuico 
and the four daughter nuclei migrate to the base of the archegonium. Further 
divisions followed by wall formation result in 16 cells arranged in four tiers of 

four cells earl]—emhryonrd, suspensor, rosette, and open tier. Enibryo.s are formed 

from the first and the third tier only. Tne rosette embryos are ephemeral and 
abort early, Kvenliially, only one embryo reaches maturity. 'I'he embryo has 9 
to 12 cotyledons and matures by December, i.e., seven months after fertilization. 
'I'he seed is shed at the same lime. 


21. Some observationc of tbe life bistory of Pinaa walliehiana Jack. 

R. N. KONAR and SUNDRI RAMCHANDANI, Delhi. 

Tbe male cone of Pinus walliehiana represents a modified dwarf-shoot. The 
wall of the niicrosporangium comprises the epidermis, two middle layers and the 
glandular tapetura. The pollen is shed at the four-celled stage. The cones are 
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usually initialed in November, .xd-icticn divisions are over by April, and de])endiiig 
upon llie altitude shedding occurs in May-Juiie. 

A pair of ovules is born« on each ovuhferous scale of the female cone which 
is a modified long-shoot. The ovide is unitegniic and crassinucellar. The develop¬ 
ment of the garnet.iphyte is nionosporic and n. the first year the functional megas¬ 
pore undergoes only a few free ir.ulcar divisiors. Pollination takes place in early 
Mav. Oernnnalion follows .and the tube nucleus passes into the tube, but no 
further development occurs. Activity is resumed in I'ebriiary and the generative 
cell divides to form the stalk and the body ceils which migrate into the pollen 
tube. Just before fertilization (in May) the tube contains two nnefjual male nuclei 
en\eloped in a common sheath of cytoplasm, tube nucleus and the small stalk cell. 

P'ree nuclear divisions continue in the female gametophyte towards the end of 
January and continue till .\pril. Cell formation begins in May and two arche- 
gonial initials differentiate at the micropvlar ciul. They enlarge slightly and each 
divides forming the neck initial and the central cell. The former divides again 
resulting in four cells which constitute the neck The central cell divides to form 
an ephemeral ventral canal cell and the egg cell. 

P'erlilizalion talies place in the third we> k of May The zygote divides twice 
and the four free nuclei migrate towards the tip of the egg cell. Subsequent 
divisions form the usual four tiers of four cells each- the embryonal, suspensor, 
rosette and open tier. Numerous embryos are initiated but ultimately only one 
of them reaches maturity. 

The seed coat shows tlree distinct zone.s—ihe outer fleshy, the middle stony 
and the inner fleshy zone. 

The life cycle of Piiius ivalUcmaua is coiniileted in appro.\imately 30 months : 
the initiation of the male cones takes place in No\ember; female cones in Jaiiiiary- 
I'ebru.ary; pollination in May-June (first year); fertilization in May (second year) ; 
and shedding of the seeds in Oclober-Novcmber (ihird war). 


22. Seasonal variations in the shoot apex of Cephalotaxua drupacea Seib. & Zucc. 

IIARDI'V SlNOlf, iJelhi. 

The latelral shoot apc-K of the female iilaiit shows disliiuTi\e moriihological 
features a*' four different periods of the vear : (1) 1 he pci ind (middle of 

Ifecember to the third week of b'cLruary). The apex is iii.ictive and is surrounded 
bv dormant leaf primordia which in turn are enveloped by many scales. It is 
relatively high (10t)/i) and broad (207/i), and is distinguishable into four cyto- 
hi.slologica! zones The cells ar^ jioorly cytoplasmic and have thick walls. A plate 
of conspicuou.sly thick walled 'xils (“crown”) is jiresent at the ba.se of the bud. 

(2) The bud cloiigation period (end of I'ebrnary to the beginning of April)—The 
young shcKit elongates and the apex becomes markedly^ narrow (90/t high; 120/i 
broad). The zonation is not w'cll marked and the apical meristem i.s inactive. 

(3) The bud scale iormation period (middle of .April to the middle of July)—The 
apical meristem becomes active, produces numerous bud scales and increases in 
.size (94/« high; 174/t broad), but eecomts very narrow and small (36/1 high; 12.3,« 
broad) by the end of this period. (4) '1 he foliage leaf formation period (end of 
July to the beginning of December)—The apicai meristem is very active and all 
the leiif pairs (20—24) differentiate. The ai^ex reaches its maximum size (163/i 
high; 251/1 broad) by the middle of Octobrr and is later followed by a decline till 
the resting period. The "crown” develops about September and the zonation 
pattern remains very distinct. The number of cells and l.ayers of different zones 
increase while the cell walls become thin. 

Despite some variations in the apical meristem, the basic cellular pattern 
remains the same throughout. 
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23. Occurrence of Archegonium complex in Ephedraceae. 

NIRMAL, NARANG, ir.vdcralwd. 

lu spite of the fad that the developiiienlel .stiulv of many species of l\(>licdrJ 
has been made m the jiast, it is surprisiiiii; to find the absence of any report on 
the formation of archegonium complexes. I’leseiiUy llie occurrence of archegonium 
groups at the micropylar position in 6 species of l-'f'licdia K. sinica, E. amcthana, 
E. campylopoda, E. imrcyana, E. distaihya and E. allu have been traced. In the 
first two species, E. sinica and E. anK’iuana the coinple.x consists of only 2-4 
archegonia which lie in nmnedaite coiitict will, one another. In E. canipylopoda 
the number of arcliegoiiia varies from 2-8 and they shovied various transitional 
stages in the formation of a coinple.x. The weakly develojied complex of 3-4 
archegonia had a common jacket la\er, but the intervening jacket layers between 
dillercnt archegonia had not completely disappeared. In other prothalli a perfect 
complex with no intervening cells consisted o| 7-8 archegonia. The archegonia 
may also be arranged in two files, and the inner one iackc'd the usual neck, lu 
E. loncyana and Ii. di'<tacliya, 4-8 archegonia aggregate to foitn a complex with no 
intervening jacket cells. In E. allc, the coinjilcxes arc comjiact and jicrfect. There 
is no layer cjf jaiket between the archegonia and a group of 2-8 archegonia i... sur¬ 
rounded by a weakly developed common jacket. Often the archegonia of a 
complex fuse to torni a coininon iiuis,.,, “s\n archegonnim” structure. 'I'lie egg and 
ventral canal nuclei of “syn ireJicg.inium” gel irregularb- (lisjioscd. 'J'his [leciiliar 
phenomenon had not so fai been referred in any other g_\ iniiosperni. 

Among other g\miiosperins the formation of archegonial complex is a feature 
of (.'ujiressaccae and T.ixodiaceae. 'I lie .'■.rchcgonial coiiiple.xcs of lijihedraceae differ 
from those ol Ciipressaceae and Taxodiaceae by having less miinber of archegonia 
and its iincoiistant occurrence. 


(e) Angiosperms 

24. Investigationc on coherent double-leaves in Corchorus oHtorius L. 

RMIINDRA KRISHNA DAvST^ Calcutta. 

Various kinds of aberrant jilant growths weie induced in three varieties of 
Cotclionis oldoiius L., namel\, Chinsiira Green, R-26 and Tall Mutant by irradiating 
the seeds with radiophosphorus. \u apparent single petiole arising from the point 
of bifurcation of stems was found to bear two laminae, in which the mid-ribs 
were united by their dorsal surfaces upto one third the length of the blades from 
the base of the laminae. 'I'he number of a stipules in such leaves varied front two 
to four, .\natomical studies of such abnormal leaves, called the double-leaves were 
made after serial transverse sections were cut from the base of the conjoint petiole 
till the blades became free, with sjiecial reference to the course of the vascular 
bundles. Anatomical studies revealed two groups of three collateral vascular mas.ses 
each—one median and two laterals in each group. Gradually upwards, the fusion 
of the median and one lateral vascular mass on each side took place, which was 
followed by an exchange of vascular elements between the two groups of vascular 
masses, hater the vascular bundles on each side appeared ‘V’ shaped and were 
turned back to back. By the union of the free ends of the ‘V’ bundles, two rings 
of vascular bundles were formed, one on each side. Two inverse strips of vascular 
masses were cut off on each side from a ‘V’ bundle. By gradual reorientation, the 
inverse strips fused with the main vascular mass and from which the mid-rib and 
tw'o main lateral ribs of a lamina were formed. From morphological and anatomi¬ 
cal studies, such a feature was concluded to be a congenital fusion of two leaves. 
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25. A note on some floral abnormalities in a cultivated Gaillardia Sp. 

M. N. GUPTA, Agra. 

Floral abnormaliiies in the cultivated species of Gaillaniia were studied. In 
certain heads along with the normal flowers many abnormal flowers wifre also pie- 
sent. These flowers show’ed increased number of sepals, petals, stamens and also 
of istigmas. Tlie number of .sepals was found to \ary from 6 to 8 and that of 
petals from 6 to 9. Generally the number of stamens was equal to the number 
of petals but in few eases the number was either less or more. 'J'he stigmas also 
showed great variations in their number which varied from to 8. 

Incomplete fusion of two flowers was also observed in some cases. The corres- 
jionding whorls of calyx and corolla in the fused flowers united to form common 
whorls, while the stamens and the carpels remained free, forming two distinct 
groups. 

In still another case it was obser\cil that in a single ovar\, two nnatropous 
ovules were present. 


26. Studies in the germination of seeds in relation to the evolutionary tendencies 
of the compound leaf. 

S. SANKAR.A.M[TiTHY and M. 8. K.VRUNAKARAN, Annamalainagar. 

A study of the following 15 species of plants spread over 9 families has been 
made with a view to find out the possible relationship between simple leaf and 
compound leaf : (1) Cialaeva tcligio!>a h'orst. (Cai)paridaceae), (2) Clcowe viscosa. 
Ivinn. (Capparidaceae), (3) tleovic aspera Koen. (Capparidaceae), (4) Gynand)opsix 
pentaphylla D.C. (Capparidaceae), (5) Azaditachla indica Juss, (Meliaceac), (0) 
.Sapindiis cuwrginatus Vavil. (.Sapindaceae), (7) Cardioxpcrnnitn heUcacabiim Linn. 
(Sapindaceae), (8) Oahta tvodier Roab. (Anacardiaceae), (9) Cayiatia cornosa Geg. 
(Vitaceae), (10) Moringa oleifera ham. (Moringaccae), (11) Cosmos sp. (Compo.sitae), 
(12) Lycopersicuin csculeutum Mill. (Solanaceae), (13) Milliitgloiiia liortcnsis Rinn. 
(Bignoniaceae), (14) Bignonia mcgapotamica Spreng. (Ihgnoiiiaceae), (15) Dolichan- 
drone stipulata Benth and Hook. (Bignoniaceae). 

For this purpose the developmental stages of tlie leaf were observed right from 
the germination j^eriod of the seed till the formation of the full fledged adult plant. 
In the majority of cases every leaf which destined to become compound later in the 
adult condition commences as a simple structure. In other words the first formed 
leaf is invariably simple. Very often the manner of derivation of a compound leaf 
from a .sniiple leaf is suggested by the appearance of lobations in the entire blade of 
the juvenile leaf. It is only by the deepening of these lobations up to the petiole or to 
the mid-rib as the case may be that ultimately a typical compound leaf is derived. 
Thus in the very ontogeny of the leaf, we have indications of its evolutionary 
history, thus confirming Haeckel’s dictum that ontogeny recapitulates phylogeny. 

Another revealing fact is that the paripinnate leaf is the derivative from 
an imparipinnate leaf through the suppression of the terminal leaflet. 


27. Vegetative Propagation of high Quinine yielding Cinchona Ledgeriana, Moen<. 

SAUL KUMAR CHATTERJEE, Darjeeling.' 

1. In the present investigations the possibilities of the methods of Patch¬ 
budding and Cinturing have been reported. The investigation is being followed 
in order to build up clonal strains from trees charaterised by high quinine content 
and vigour. 
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2. nietliod nf ratcli-lnukliiii; cdiisisIs hi reiiiuMiig a patch of bark from 
the stem of tlie plant (called root stock) on which ihc hiiddin.i; is to be done and 
deplacin}> it with a similar m/c<1 patch ot hark with a bud in the centre obtained 
from the shoots of the Iii.^li ciiiiiiiiie yieldini; tree iiilended for propagation (called 
scion) and bandaging the operated paits with alkaihciie. The inserted bud is later 
forced to grow by loii-liiiiiiiiiiig. 

3. Ill Cintiiniig the shoots of high (Jiiiniiie \ leldiiig Ciiuhona tree are girdleil 
just below a node about 3” below the lips. The shoot is then etiolated with moss 
and dried banana sheath-lea\ mg 2 pairs of \ouiigesl leaves at the tip. Itools 
apiiear, provided all conditions are satisfied, at the girdled region. 

4. The niontlily trials on patch-biiddmg sjiows success (hiring ITbruarj to 
June—parlicitlarly in the iiioiilhs of April and May. lliiriiig these moiillis, the 
sprouting of buds (introduced fioiii high (juiiiiiie vieldiiig trees) are more ra]iid 
and the growth ol shoots diveloiied thciefidiii is more vigorous. 

5. The monlhly trials on rooting of ciiitiired shoots sliovv the clear influence 
of Indole butyric acid on hastening the loniiation .iml developnieiit ol roots Dining 
the months under observation, M.inli-Aiail-May show best response. 

6. Detailed investigations in the various probh iiis relating to iiatcli-buddmg 
and (intiinng are in progress and will be it ported elsewlierc. 


28. Velnlet teimination number as a criterion for the identification of leaf drugs 
of the Indian Pharmacopoeia. 

S. C D\TTA, Cakutta 

Veiiilet terminations are the small veiiilets, termed as bundle ends, which 
jirojett into the area of vein-islets and tcimiii.ite tlicic. It has been obsoived that 
lilt number of these veinlet terminations per siiuare niiiliiiielre of leaf is a con¬ 
stant fcaiine o( the species and it is iiideiiendciil of the area of the leaf and is not 
sigiiillcantly dcjiendenl on the position at whuli it n deti.riniiicd. It has been 
used to (liHereiitiate coarse powders of tertaiii leaves belonging to co-geiieric species 
!iiid the ciIkivc observations have been apjilitd in the present paper to bring out 
the veinlet termination niiiiibers of bS leaf drugs of tlie Indian Pharinaeopoeia, so 
that they could be u.sed as identifying crilciia. 

These numbers for the species studied, are staled below. Eiipatoiiiiin itipU- 
iicivc Vent (.'i-.'i); Airopa bclladoiitin Dmu. (3 0), .Stecifiu ((iiia/a Bucli.-Haiii, (I'7); 
natiira uietcl I/inn. (30-5); DifiHatis piiipurca Lmn (2 7|, Ifyoscyawns n/gi'i (ll-l); 
Ilyoscyauius innticus Idmi. (8 6); Andioiixiphis paiiknlata Nees (7-2); Lobelia 
iikoUaiiacfolia Ilyne (S-6). liocthaavia diiiiisa Duin. (16 0); Cassia aciilifoiia Del. 
(.35 0); Cas\ia auyusiifolia \'ahl. (218), liaiiDa siraiiioiiiiiiii I,mn. (12 6), /'rianlliciiia 
paifulacaslnuii Lmn (100); Adliatoila vasiut Nees (90). 

The above data are mean of 100 detieiiiinations in each ease. 


29. Pharmacognostic studies on the leaves of Myrtus communis Linn.—the Indian 
Buchu of commerce. 


S. C. I)ATT.\, Calcutta. 

The paper |iresents further detailed studies of the leaves of Myrtus coiiiiitiiiiis 
Linn, which is sold in the Indian market under the name “Indian Buchu”. This 
plant is considered as an adulterant of the true Buchu which is derived from 
Itarosnia betiihiia (Thunh.j Bartl. and Wend!. The infusion prepared from Mytiits 
is found to have different projicrlies from the genuine Infusion Buchu, and the 

III— 36 
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liresent work has been carried out with a %iew' to briuj> out distinguishing characters 
of the leaves of Myitiis which could help the manufacturer to identify the crude 
drug at the lime of purchase. 

The iiiacroscopical and miscropical features of the lea\es as well as the 
tharacterislic histological elements m powdered leaves haw been sludiail. Jtiffeien- 
tiating chemical tests for genuine and false Infusion Buchu have been evolved. 
I Itra-violet e.'camination of the tincture from Myitus shows a dark brown colour 
whereas the tincture from linrosnta shows a greenish yellow Ihiorescence. 


30. Pharmacognosy of the leaf of Sida Carpinifolia L. 

S. N. B.\L and DlUB GUPTA, Calcutta. 

During the investigation on different s])ecies of Siila occurring in the lower 
gangetic plain of West Bengal, it was detected that .Sida caipiuifolia h. has got 
two distinct tvpes w'hich are of considerable pharmacognostic interest. These 
plants were grown under identical einironniental conditions and the niicrometric 
methods were ajiplied to delect the identity from the leaves, 'I'he paper incor¬ 
porates vein islet nmnher, veinlel termination numlicr, jiahsade ratio, stomatal 
number, epidermal cell number, .stomatal inde.x and trichonie characters. 

Fiom the.se observations and also from morphological consuleratioiis it was 
r\ulent that these two types are .suflicieiitly distinct and it would he belter to 
oifcr them some idependent rank in the taxonom\. 


31. Characteristic distribution of Septate fibres in some Indian woods and their 
structures. 

S. K. PURKAYASTII.'\, P. N. NIG.VM and S. S (illGSH, Debra Dun 

Tlie occurrence, distribution, and slriulure of sejitale iilire in dicotMcnonous 
woods have recently attracted considerable attention to find out its role in the 
rlassification and identification of timbers. Generally the scjitate fibres occur inter¬ 
mixed with iion-.seplate ones. But in timbers of some families, it occurs in jinra- 
traclieal and apotraclieal patterns simulating vertic-al parenthyma and thus cause.s 
considerable difficulty in the evaluation of anatomical characters for the purpose 
of identification in the field or timber yard. The timbers of four Indian genera 
having septate fibres in wide hands have been studied and the results are reported 
here. 

In Elaeodendron Rlaucnm Pers. and three .species of Cymnosporia of the family 
Celaslraceae, the length of .se])tate fibres has been found to be considerably .shorter 
than the non-septate ones. In shape and wall thickness, they also differ from 
the non-septate ones. The number of septa per fibre was found to vary from 1—5 
in Elaeodendron and 1—3 in Gymnosporia. No definite relationship was found 
hetw’cen the numljer of septa and the length of the septate fibres. 

In Allophyllus cobbe Blume and Paranephelium hyshix Smith of Sapindaceac, 
the arrangement of fibres is interesting. The large and thin-walled septate fibres 
resembling parenchymo cells in cross section occurs in wide bands and alternate 
with similar bands of small and thick-walled septate fibres. These fibres also vary 
in shape and length, thin-walled fibres being shorter than the thicker-walled. In 
both these types the number of septa in a fibre varies from 1—5 but the longer 
ones appear to have more number of septa. 



Section VI: Botany 


270 


32. Amphivasa] vascular bundles in Cyperua. 

A P. MANI, Calculla. 

Ba.''in.t,‘' oil a delailed anatomical study of ten species of cyperus the following’ 
eoiiclusioiis have been arriv’ed at. 

'Die jireseiice of ainpluvasal Itmidles (aiinot be altnlnited to sliort internodes 
or fusion of foliar strands at the nodes. 

The nature of the bundle, whether auipl'nasal or collateral is a specific 
character probably gene controlled. 

Though ainphivasal bundles are formed at various |)arts of the plant by fusion 
of collateral bundles or by the t eoriciitaticjii of their xvlem elciiieiits, their longevity 
is dependent upon the nature of the bundles characteristic of that particular organ. 

On the basis of evidence it is suggested that ainphivasal bundles have been 
derived from collateral ones by the develo]unent of xylein elements all round the 
phloem in the evolutionary sjieciah/alion of vasular bundles. 


33. Morphology of Pollen grains of Indian plants.—I. Pollen Grains of some Local 
Plants. 


vS. D. CHITAIvUA', Nagpur. 

This first paper in the series “Morphology of the Pollen grains of Indian 
Plants”, deals with the description *)f thirtv types of jiollen grains collected from 
the plants growing in the vicinity of Nag|inr. Seventeen dicot families are repre¬ 
sented in this small collection. It is in commencement of building up a herbarium 
of pollen grains of Indian Plants. This is to meet the necessity of such a 
lierbariinn of tropical jiollen flora for reference and guide in palynological investi¬ 
gations. Ill ahsence of any consolidated account of Indian Pollen Flora, any 
systemalie and exhaustive ideiitificatitni of the h'o'.sil Pollen in India is rendered 
very diffieult if not impossihle. 

Terminology used in the deserijuion of jHillen grains is after Krdliuan. 
Techniipit' used in ])reparation of pollen slides is a modified one after Wodehouse. 
Thimilies represented in this paper are- .\pocyiiaeeae, Capparidaceae, Compositae, 
Convolvnlaeeae, I'hiphorhiace le, Oeraniceeae, L ilv.atae, Legiimmosae, Lythraceae, 
^falpiglnaceae, lifalvaceae, Nyctagiiniceae, tlnagraeeae, Portulacaeeae, Rubiaceae, 
Serophulariaec.ae, and Verbenacoae. 

None of the pollen grains deseribed here find anv mention in the works of 
Hrdtman and Wodehouse. 

34. Pollen grain and pollen tube studies of Hibiscus in vitro. 

P. .SANYAL and P. C. RUNDF. llanackpore. 

During the course of interspecific hybridization at Jute Agricultural Research 
Institute, Barrackpore, the pollen grain and pollen tube studies in six different 
species of Jlibiscns was uiulc*.taken in vitro to investigate how far such observations 
can be correlated to the data obtained from interspecific cros.ses. 

The pollen grains in all the six species namely II. cannabiniis L. (2n=36), H. sab- 
dariffa L. (2n~12), H. radiatus Wild. (2n = 72), H. pauduraeformis Burm. (2n-24) H. 
lunarifalUis Wild. (2n = 40) and H. vilifolius h. (2n--34 + 0—IB) are round, yellow, 
covered with miiformly spaced spines with broad base and either pointed or sharply 
pointed apex. Tlie average diameter of pollen grain is maximum in H. radiatus 
(lId-12/x) and minimum in the case of H. pandtiraeformis ((91-63/i). The maximum 
average length of the spine has been recorded in H, vHifoUus {2019ft) and the 
minimum in H. panduraefonnis (I4 S0/i). 
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< n-nii jjore.s are nian\ ni iiuniljcr, unifornih- spaced and recognizable in some 
1)1 ina-^keil by spines in oilier s])ecies. I'olysiplionous condition of the pollen grains 
111 vitro arc reported in all the six spi'Cics. Only one tube out of many is found to 
be \ iable, others coiilaiii oiil\ cvtoiilasm In H. vilifoliiis a maximum number of 
12 iiollen tubes per Kcam h.is been observed which was closely follow^al by 8 tubes 
111 toiinabiiiii.', and •<abiiai iifa. In the rcnianiing sjK'cies a inaximum of 4 to 5 tubes 
are observed, besides the [)ol\siphoiunis condition, II. caiiiiabiitus and II. vitifoliii\ 
also differ from tlu' rem.uiiiiig foiii sik i les b\ their hranchiug conditions of the 
pollen tubes in vitio 

Iji view of the polt si phonons and branching conditions of ])ollen lubes, II. can- 
luihiniis and H. vilifuliiis have been con-^idcred to be more jininitite than the remain¬ 
ing other species under study. 


35. Structure and dehiscence of the anther in Wormia, Dillenia and Oehna. 

C. S. VlvNK.\TKSTI, Delhi. 

'J'he structure of the anther in relation to its mode of dchi'-iciicc has been iines- 
tigaled m U'onnia binbnim'i ilk. f , IliUcnia suljiudco.'^a M.irtelh and Ochiia Ihonia- 
siana hiiigl. et Dilg. In ironii/a and Dillenia stoniia are toiiliiied oiil\ to the anther 
lip They are broad and loiinect with the tips of the pollen s.ics through inter- 
tciiiiig small celled re-orplion tissue. 'J'lu re is no lihrous h\pi.dermis and only the 
epidermis persists ni the ripe anther. However, cells of this la\er possess fibrillar 
thickenings on then walls M inatiirily, the stoniia and nnderl\ing resorption 
tissue ihsorganise and the spin ends of the anther wall curl inwards to form two 
large sub.ipical jKires through which iiollen escaiies. In Ochna the stoniia are formed 
only ill the upper jiart of the anther wheie the fibrous h^podcniiis is also w'cll 
dovelotied. In the lower jvirt, the anther does not differeiilMtc stoniia and the 
fibrous htpoderinis is obsolete 'I'he anther therefore dehiscts oiil> for a short 
length and incomjilcte longitudinal slits are formed 


36. The floral morphology and embryology of Tapinostemma Acaeix (Zucc.) 

Van Tiegh. 

vSri)H.\ GARD, Delhi. 

The jicnlainerous flower is subtended by a single bract .md the calwuliis forms 
a conspicuous, slightly lobeil rim. Rach lobe of the corolla shows characteristic 
jieiinate out.growths dcsi-endiiig from the inner side of the adnate jxirtion of the 
filaments. 

The stylar canal is continuous with the central ovarian cavity at the base which 
arises an unlobcd conical niainelon. The colleuchyinatous pad differentiates several 
layers below it. 

The entire hypodcrmal (issue of the mamelon transforms into sporogtiious cells. 
Linear tetrads are < ommonly formed and usually the lowest niegaspore functions. 
The elongation of the .ganietophyte starts at the four-nucleate stage and the tips of 
five to seven embryo .sacs (conlainin.g two nuclei) traverse the 35 niin. long style 
reaching as far as the stigma. A fl-nucleate condition (2-t-4) jireccdes the 8-nucleate 
stage. The egg app.'iratus and the upper polar nucleus ;ire organised at the upper end. 
The tips of some of the embryo sacs may come to lie just - below the stigmatic 
papillae as in HcUxanlltera (Malieshwari ft Johri, 1950). 

The development of the endosperm, embryo and fruit is more or less similar to 
i.ther member.s of the Loranthaceae. 

Danser (1933) placed the genus 'rapinosttinma in the subtribe Hypheatinae. It 
resembles other members of this subtribe in posse.ssing a 4 to 5-carpellary, one 
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fhaiiiberecl gynoeciuni, iiiid an oiiibryo with fused cotyledons except in the region 
of the plumule. However, tlie unlobed conical mamelon has no parallel except in 
Uclkauthcs clasiica which has already been assigned by Johri, Agrawal & Garg 
(1957) to a new subtribe Ilelicanthinae. In view of this similarity, it is suggested 
that Tapiuosii'tinna may also be transferred to the Helicanthinae. 


37. A contribution to the embryology of Foeniculum and Coriandrum. 

SHRIvSH C. GUITA and KANTA KUMARI, Delhi. 

To begin with, the flowers are normally hermaphrodite but due to occasional 
siijipression (>f either the gynoeciuni or the androecium in vulgau', 

some of the flowers become unise.\ual. In Coriandrum sativum also, male flowers 
are formed due to suppression of the guioecium. 

'I'he anther wall consists of the epidermis, cndotliecivnn, middle layer, and the 
glandular tapetum. 'J'he reduction divisions are simultaneous, cvlokinesis takes 
])lace by furrowing, and tetrahedral and isobilateral tetrads arc formed. The pollen 
grains are tricolpate and are shed at the three-celled stage. They may be ellip¬ 
soidal, rectangular or triangular. In Foenicnhim chromosome bridges are observeti 
liming JMeiosis I, and a high percentage of pollen grains are nonviable. 

I'lach locule of the ovary contains two ovules of which the upper degenerates 
I'arly. The unitcgmic, leiiuinucellatc ovule shows a inulticelled hypodermal arches- 
poriiini. One or two cells function directly as megasporc mother cells. The deve- 
lopmeni of female gamelophytc is of the rolygonum type. S<jmetimes, twin embrvo 
sacs may develop in Focniciilitm. 

The endos]ienn is Nuclear, and the enucleated endosperm vesicle.s protrude 
into the central cavity. Centripetal wall formation is initiated after approximately 
256 endosperm nuclei have been formed. The first division of the zygote is trans- 
\crse {Coriaiidi lint) and the embryogeny conforms to the vSolanad type. 

The viability of the seeds is \cry low' which may lie due to the abortion of 
the embryo or the endosperm. ,\n insect often attacks the ovaries and lays eggs 
in them. These dcvelo]i into adults at the cost of the embryo and the endospeiin, 
thus causing embryolessness. 

'The fruit is a cremocarp with two meiicarps. 'The pericarp is divisible into 
two /ones—the outer niesophyllous and the inner parenchymatous. 'The seed coat 
is one-layered and is derived from the outer epidermis of the integument. 


38. The embryology of Mida Malieifolia A, Cunn. 

vS. P. nilATNAGAR, Delhi. 

In Mida salicifolia (Santalaceae) the flowers are penlamerous, octinomorjihic 
and bisexual. The ovary is semi-inferior and unilocular. '1‘he central placental 
column bears three hemianatropous ovules which do not show a clear demarcation 
into the integument and nucellus. 

The embryo sac is monosporic and 8-nucIeate. Usually three embryo sacs (one 
in each ovule) develop in an ovary. .At the 4-nucIeate stage, the tip of the gameto- 
phyte grows beyond the ovule and extends towards the stylar canal. A caecum 
arises from the chalazal end and enters the placental column, leaving behind the 
antipodal cells in siln. 

The first division of the primary endosperm nucleus is followed by a wall 
resulting in the formation of a micropylar and a chalazal chamber. The latter 
functions as the primary endosperm haustorium. The nucleus of the micropylar 
chamber undergoes some ftee nuclear divisions before the walls are laid down. The 
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nucleus of (lie primary endosperm liaiistorium probably cuts off a small cell. In 
this cell the divisions are accomjianied by wall formation and three to four cells 
lying away from the first formed wall elongate considerably and function as 
secondary haustoria. They grow in the identity. I'rom the endosperm cells of the 
niicropylar chamber, particularly those adjacent to the clialazal chamber, arise 
numerous fingerlike processes which also act as absorbing organs. Kndosperm 
formation may be initiated in all the three embryo sacs in an ovary but only one 
of these reaches maturity. 

The first division of the z 3 ’gote is transverse, and the mature embr>o is typically 
<licotyledonous with a well develoiied suspensor. 

The pericarp consists of three zones—the parenchymatous epicarp, stony ineso- 
carp, and parenchymatous endocarp which is consumed by the endosperm. The 
seed is devoid of a seed-coat. 


39. Embrylogical studies in Costus apeciow Smith. 

M. O. PANCHAKSri/VRAPPA, Delhi 

The anther wall consists of seven la 3 ’ers—the epidermis, endothecium, four middle 
la 3 ers and secretary tapetnm. Due to periclinal divisions the tapetum becomes 2 to 
3-laycred. The jxillen mother cells undergo successive reduction divisions, the 
tetrads are isobilatcral, and the pollen grains are shed at the 2-celled stage. 

'J'he ovary is inferior, tricarpellary and syncarpous containing numerous ovules 
on an axile placenta. The ovules are anatropous, cras.sniucellate and bitegmic. The 
micropyle is formed by the inner integument which disorganizes during maturation 
of the seed. 

The development of the enibrvo sac is of the PoKgonum tvpe. Rarely, twin 
embryo sacs may develop. The endosperm is Ilelobial and the clialazal chamber 
forms a ‘basal apparatus’. A few layers of endos[)emi pcrsi.sl in the mature seed. 
The mature embryo has a lateral stem tip and terminal cotyledon. Secondary root 
primordia develop precociousl 3 -. 

The seed coat is stony and arises mainly from the outer integument. i\ caruncle 
develops at the free end ol the outer integument. The characteristic ‘niicropylar 
collar’ and a ‘germinal lid’ are also formed from the outer integument. At the time 
of germination of the seed, the germinal lid is pushed aside b 3 ’ the radicle. 


40. The embryology of Carex WaUiehiana. 

C. K. SHAH, Delhi. 

Carex wallichiayia is a monoecious winter weed bearing uni- or bi-sexual spikes. 
The staminatc spike is nnbranched while the pistillate is compound consisting of a 
number of spikelets. Its apex invariably aborts so that the lateral female flower 
comes to occupy a terminal position. The entire female spike is enclosed by an 
ochreate glume known as the perigynium. 

During meiosis II of the microspore mother cells, one of the spindles is tripolar, 
and due to failure of cytokinesis a tetra-nucleate mother cell is formed. Only one 
of the nuclei is functional and it becomes delimited from the .other three by an 
ephemeral plasma membrane. The young micro,spores are richly cytoplasmic with a 
centrally situated nucleus. It divides to produce the vegetative cell and the genera¬ 
tive cell. The three non-functional smaller nuclei may also divide but eventually 
all of them coalesce to form an irregular darkly stained mass. The 'pseudomonad’ 
is shed at the three-celled stage. 
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The ovule is bitegminal, crassinucellar and anatropous, and has a placental 
obturator consisting of compact cells. The embryo sac is monosporic and 8-nucleate. 
The endosperm is Nuclear. When cell formation has taken place the peripheral 
part stores oil while the central abound.s in starch grains and protein crystals. The 
embryo is typically moiiocotyledonous. In the germinating seed an elongated axis, 
the mesocotyl, is interpolated between the lamina and the cotylar sheath. 

The seed coat is contribuled by both the integuments. The tesla remains 
separate from the pericarp. The latter coiisi.sts of a starch-filled outer epidermis, 
2 to fibrous layers and the inner epidermis <>f thick-walled columnar cells. 


41. Development of Ovule and Embryo Sac in Croton Bonplandtanum Baill. 

A. P. MANI, C;d<iitln 

The ovule arises as a ‘.mall pr ilnberancc from the upper angel of the placental 
axis and soon curves upwards to tak(‘ up an .inatropons form before the differentia¬ 
tion of the mcgasporc mother cell. 

Ovules are crassinucellate and bitcgmic with an early origin of the inner integu¬ 
ment. The outer integument is initiated soon after the innei and covers it after a 
brief period of rapid growth. 

The striking feature of the ovule is the presence of a very long tubular luicellus 
which reaches the central placental axis leaning over the obturator, the tip of the 
nucellus beak being ‘iwollcn. The cells of the obturator are long narrow and loosly 
arranged. 

'J'he arcliesixirium arises as a <leep seated cell and ilirectly functions as the 
niegasporc mother cell. 'I'lie nitga^pore mother cell by two divisions (ineiotic) gives 
ri.se to a linear tetrad of niegasjioies of which the chala/al one develojis into the 
ombiwo sac and the other three degenerate, 'fhe inegaspore next to the embryo sac 
degenerates earlier than the other two. 

Ilevelojnnciit of the embryo sac follows the pol\gonum tvpe The synergids 
are long and hook shaped. 


42. Structure of the Flowers and the Development of Gametophytes in Kyllingia 
triceps, Rottb. 


^r. N GUPTA, ^gra. 

There is a single ovule which arises as a small jiroiuberance in the base of the 
ovary. As it grows it bends away from the mother axis. ,\t this time rudiments of 
the integuments are laid down and, by the time the niegasixires have developed, 
the ovule becomes completely anatropous. The crassinucellate ovule is bitcgmic 
with the inner integument only fi'rming the mic.ro]iyIc. Both the integuments are 
two layered. 

There is a single hypodennal archesi>orial cell which, by a periclinal division, 
forms a small outer primary parietal cell and a large inner megaspore mother cell. 
The primary parietal cell by further divisions developes a small jiarietal tissue and 
thus makes the megasporc mother cell deep .seated. The megaspore mother cell elon¬ 
gates and by two reduction divisions gives rise to four raegasporcs which arrange 
themselves is a linear tetrad. Normally the chalazal megaspore is functional but 
occasionally the micropylar mega.spore may also enlarge for some time simultane¬ 
ously with the chalazal one. The three degenerating megaspores persist for a con¬ 
siderable time and may be .seeii in the form of cap.s at the micropylar end of the 
mature embryo sac. The development of the embryo sac confirms to the Polygonum 
type. 



284 


J^roc. 46th Ind. Sc. Cong. : Part III : Ab.^tracts 


The \ oitiij; aiillier stx'ij ia-eonu s fo'ir lohed anil ah been in lranh\t'rse section 
iJie arclicsporiuiii is represeiiled by a single hypoderinal cell in each lobe. By a peri- 
clinal dnision the archesporial cell divide.s into a prini.iry parietal cell and a pninars 
sljorogcnous cell. The primary parietal cell by repeated periclinal and anticlinal 
liivisions develops a wall which i.s three 'ayers thick The cndothesiuiji is the outer¬ 
most parietal layer. It develops fibrou.s thickenings and is the only p.irietal layer 
wliich persists at the maturity of the anther envtlo])ed by a leebly lignilied epider¬ 
mis. Tapetum develops from the innermost parietal 1 lyer and is glandular an 1 
uninuc 1 eate throughout. 

The primary sixjrogenous cells divide a lew limes and lorm the niicro-spore 
mother cells. The microspore mother cells umlergo two reduction divisions Xo 
«luadripartUion of the mother cell takes place and so the four resulting nuclei he 
within the motlier cell. Cine of the quartet nuclei, which remains in the cciifre ol 
the mother cell, becomes the pollen nucleus while the reiiiainiiig three migrate 
towards the innermost region in the mother cell where they degenerate without 
undergoing any division. Distinct septa develop between the functional and non¬ 
functional nuclei and also between the latter. Normally these septa disajiiiear 
along with the degenerating nuclei but occ.isioiially they jK-rsist even up to the for¬ 
mation of the generative cell. The geiiciiitivc cell w'ncn just formed lies m the 
narrow apical end of the jiolleii grain, but gradually it migrates towards the basal 
side and finally comes to he in the outermost position in the pollen grain, which 
was previously occupied by the vegetative cell. 

Tile pollen grahis are nornidly bicelled at the time of shedding. 


43. The Empryology of Galium Aaperifolium Wall (-Galium Mollugo Linn.). 

MOIID. F.VROOQ, Aligarh. 

The micellar epidermis and the female arclicsporiuiii arc nmlti-cellukir. The 
megaspores germinate by tube furiiiation. .\lniost the entire einbrvo s.ie is orgaiiisi d 
in the micropylar canal. It is inoiio.siioric and 8 nucleate Sometimes five stamens 
may develop instead of four. The microsixire tetrads are tetrahedral, decn'.,Nale or 
isobilateral. The pjllen is 3-micleaie at the shedding stage. 

The endosperm is nuclear and the testa is two layered. 'I'he embryogeny 
follows the Sherardia variation of Solanad type The suspensor is long and haus- 
lorial in nature. It is uniseriate but some of its cells may undergo longitudinal 
division. The haustorial cells of the suspensor undergo transverse divi-ioii ami 
lorm fibiiiientous .structures. 


44. Standardisation of the methods in quantitative microscopy—Part I. Change 
of Surface Area of Leaves due to Mounting Media. 

B, GUPTA, Calcutta. 

It was ob.served that, when fresh or dried leaves are variou-Iy treated for 
microscopic observations, the surface area of lamina changes according to the treat¬ 
ment and the mounting media. When fre.sh leaves were .soaked for 20 hours or 
boiled in water-bath for ten minutes with those substances t1ie following changes 
were noticed. The change of area wa.s insignificant in physiological saline, distille;! 
water, ethanol 95%, cone. Chloral hydrate solution; but signific.nit changes occurred 
when Berlese mountant, Lactophenol, Glycerine 40% or Glycerine Jelly were used. 
If instead of using whole leaf, peeled epidermal layers were used, the changes of 
area were not significant. 
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When the leaves are dried and then boiled in water-bath for 10 mins.; about 
20% shrinkage is noticed. Bleaching the dried leaves with chloral hydrate brought 
about significant shrinkage of the area. Similar shrinkage was observed in peeled 
epidermis after macerating the dried leaves with HNO,. 

The shrinkage is dependent on the nature of the veination of the particular 
region and spreading of the preparations require careful manipulation. 


(f) Palaeobotany 

45. Simarubaceoxylon Mahurzari Gen. et sp. Nov.— New fossil wood from the 
Deccan Intertrappean beds of Mahurzari. 

h. J. SIIAIvLOM, Nagpur. 

A new fossil wood assigned to family Simarubaceae has been described in this 
paper for the first time from the Deccan Intertrappean beds of Mahurzari. 

It is a medium coarse textured and distinctly diffuse porous wood, v'essels 
small to medium size, evenly distributed, solitary- or m radial rows of 2 ’s or 3 ’s, 
filled with tyloses, intervesscl pits alternate and bordered, vessel ray and vessel 
parenchyma pits similar to intcrvessel pits. Parenchj’ina fairly abundant about 
the pores with lateral extensions present, diffuse parenchyma sparse. Rays broad 
to fine, the broad rays conspicuous, homogeneous made up only of procumbent 
cells, 2 to 7 cells in width and 1 to 70 cells in height, Ihe uniseriate rays are 
short made up again of procumbent cells. 1‘ibres non-libriform somewhat angular 
in cross section with fairly large lumen, non-septic and with bordered pits. 

Comparisons of the fossil wood are drawn with families Rutaceae and Simaru¬ 
baceae. It comes closer to family Simarubaceae and to genus Ailanthus in 
particular. The Ailauthiis species .studied were A. cxceha and A. malabariciim of 
which the later shows greater reseirblance. Though compari.sons of this fossil wood 
are drawn up with Aihvitltus the name Simarubaceoxylon has been used in the 
sense that the fossil wood belongs to family Simarubaceae. 


46. Effect of Chemicals on Fossil Spores. 

SHIVDAYAD SAKSENA, Bhopal. 

While working on the micro-spores obtained by the maceration of Carbonaceous 
shales from Gatijra nalla (23° 21' : 81° 2') locality in the South Rewa Gondwana 
basin. Central India, it was noted that the size of fossil spores alone cannot be 
taken as a criterion for the creation of new species. This conclusion was arrived 
at after making critical observations on the reaction of different chemicals on 
fossil spores. It was seen that different chemicals behave differently on the spores 
in changing their size. Some chemicals, such as ammonia and Canada balsam 
tend to increase their size, while others, such as Alcohol and Zylol tend to decrease 
the size. Well marked results were obtained in case of fossil megaspores. 


47. A new line in Palaeobotany—Medical Palaeobotany. 

S. D. CHITADEY, Nagpur. 

The present paper introduces a new line of investigation in Palaeobotany— 
Medical Palaeobotany. This is based on the author’s observations of medicinal 
use of Plaint-fossils and Fossiliferons rocks from the Deccan Intertrappean Beds of 

India. 

Ill— 37 
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Reference from Materia iMeilica by Madkarni, and from Indigenous Drugs by 
Cliopra regarding the use of Fossil encrinite and clays like Fuller’s Earth, led 
the author to start tlie present investigations for exploring therapeutic uses of 
F<'ssil-flora. An experimental clinic assisted by Doctors has been launched by the 
author for recording the results of oral intake of fossil-powders called Fossiline. 
Fossiline is prepared by pulverising Fossil-rock to 120-140 mesh and then steri¬ 
lising it in an autoclave under 20-G0 lbs. jiressurc. Fossiline is taken either with 
water or honey. Normal adult dose is about 10 grains of Fossiline 3 times a day. 
Frequency’ of dose varies with acuteness of complaint in direct proportion. Acute¬ 
ness is relieved usually in 48 hours. 

Over 400 cases hate been recorded in the clinic within a year. The observations 
in the clinic reveal that Fossiline is definitely useful in the following di.seases viz 
eczema, diarrhoea, dysentery, inlluenza, asthma, tuberculosis, hypertension, men¬ 
strual disorders and diabetis. 

Whether Fossiline acts chemotactieally, bio-tactically or neurotaetically, or by 
either stimulating or inhibiting the inlierant enzyme activity of the protoplasm 
or by affecting the electro-conductivity or the electro-magnetic potentials of the 
protoplasm of the cells of the human body has to be found out. F'or the present 
it can be said that it probably acts as a Cell-reliabilitator. 


II. FLORISTICS 

48. Some New Plant Records for Nagpur. 

M. V. MIRASHI, Nagpur. 

The paper draws attention to the neglect of systematic studies of the vegeta¬ 
tion of Nagpur. As a preliminary step towards the compilation of an up-to-date 
flora for the place, the author records the occurrence of twenty five s[)ecies in 
and round about Nagpur which have not been reported earlier in the published 
literature. The report is based on the personal findings of the author for the last 
six years. 

The species described are spread over thirten families of the Dicotyledons and 
three families of the monocotyledonous angiosperms. They include some of the 
rare Indian plants like Aca>iihosf>ennum hhpidum, (iompUrena celo<>ioides, Alter- 
nanlhera pmigens and HygrophUa quadrivalvis. Brief notes on the habit, habitat, 
frequency and abundance of the .species have been added. 


49. Studies on the Flora of Ravenshaw College Campus. 

H. PATTNAIK and P. C. TRIPATIIY, Cuttack. 

Ravenshaw college campus is situated between 20° 48' N. lat. and 85° 56' K. 
long. This is 97' above the sea-level and the soil is chiefly .sandy loam in the 
open fields on the north and south, and at other i>laces alluvial. The earth has 
been levelled except a few slopes towards the east and west. The climate is 
tropical. 

Thirty seven families have been described from angiosperms*^ besides a few 
gymnosperms. The habit of the plants varies and most of the trees and shrubs 
are cultivated. The herbaceous plants grow under natural conditions as weeds. 
Families like Compositae, Rubiaceae, Scrophulariaceae, Euphbrbiaceae, Amaran- 
taceae, Diliaceae, Cyperaceae, and Gramineae are doi.iinant. In general, dicot.s are 
more dominant than monocots. 
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50. Studies on the Indian Flora (Eastern India): 4; Notes on the Flora of Simlipal 
Hills of Orissa. 

ROlvCA SESHAGIRI RAO and G. PANIGRAHI, Shillong. 

A preliminary account on the vegetation, flora, soil and topography of the 
Simlipal hills comprising of a compact block of IKK) square mLle.s and lying within 
20° 30' N. and 86°-8G° 45' E., is presented in this paper. It comprises of hills 
and valleys belonging largely to the Gondwaiia age and represents, in general, 
a primeval semi-evergreen forest with an extensive patch of dry deciduous type 
adjoining .Similipalgarh and with several pockets of evergreen forest in deep 
moist valley.s. The dominant species, Shorca robusta is associated with Anogeissus 
latifolia, Terminalia tovicnlosa, Plerocarpiis marsupiiim, Oiigcinia oojcinensis and 
others among the trees, Clcibttinlhus colUnus and indigofera pulchella species of 
liandia and Gardenia among tlie shrubs, and Baiihlnia vahlii, Mucuna prurita, 
Gnetum ula, Combretum decandrntn among the lianes and climbers over most of 
the area. Various species of Acanthaceae and L,eguminosae form the ground layer 
in humid forest rich with epiphytic orchids and ferns whereas species of Phoenix 
and Pieridiuni and a few types of gras.ses almost cover up the open hill tops and 
e.xposed valleys in drier regions. Salix tetraipenna, Iloiitonoia liparia and Sizy- 
gium citniiui together with ferns like Cyathea and Angioptois are common along 
the course of rivers. 

In lower altitudes, however, sal is associated with Diospyios inelanoxylon, 
Tenninalia arjiina, T. tonicntosa, MadhuQa iiuiica, Schlckhcra oleosa, Biiica iiiono- 
speiiiia and irood/t idia fiiilicosa, the latter two species with tlieir radiant glow 
of purple red flowers colour the countryside in this season. 

•Vs a result of siiriey over a period of twelve days in February 1958, Cl4 species 
were collected which include the following ten doinmant families : — 

Ivcguininosae (65 .spp.), Orchidaceae (40 spp.), Grainineae (38 spp ), Comjiositae 
(31 s])p.), Acanthaceae (24 spp.), Kuphorbiaceae (22 spp.), Riibiaceae (19 spp.), 
Urticaceae (16 spp.), Aspidiaceae (14 spp.), and Tteridaceae (12 spp.). 

51. Studies on the Indian Flora (Eastern India) : 5; Vegetational notes on 
Southern Forests of Tripura State. 

ROLLA SESHAGIRI RAO, Shillong, 

Notes on vegetational studies made during the Botanical lour undertaken 
during .\ugust 1957 in the reserved forests of Chcrilam, Radhakishorepur, Chandra¬ 
pur and Garjee of southern parts of Tripura state lying between 23° 30'—24° N. 
and 90° v50'—^91° E. are given in the paper. 

The soil is mostly sandy mixed with clay. The hilly tracts most consist of 
sand stone. Climate is hot and humid with 31°C. and 91% as the average 
maximum temperature and humidity respectively, with frequent rains during the 
period of w'ork. 

The region under study with an elevation of 20-50 metres presents in general 
a typical moist deciduous forest. Mixed forests along Chcrilam and Radha- 
kishorepore consist mostly tree species of Dilicnia pentagyna, Carcya arborca, 
Garuga pinnata, Tenninalia bclerica, Linnca grandis, Daibcrgia procera and others 
mixed with large .shrubs of Microcos, Grcna'a, Zizyphus, and climbers of Butea 
parviflora, Smilax zeylanica, and species of Dioscorca and others. The ground 
cover is mostly composed of Eupatorium, Dcsntodiiini, Flemingia, Continelina, 
Miirdaunia, Hdyotis and several others. 

Along the reserved forests of Chandrapur and Garjee, Shorea robusta forms the 
dominant component of the vegetation comprising tree species of Dillenia, Ficus, 
Lagerstroemia and others. 
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Among the collections, members of the families, Legumiuosae, Graiuineae, 
Orchidaccae, Commelinaceae, Rubiaceae, Tiliaceae, and Vcrbenaceae are well 
represented. 


52. Studies on Indian Flora (Eastern India) : 6; Observations on flie Flora of 
Apatanang Valley and surroundings ranges, Subansiri Division, N.E.F.A. 

ROLI/A SESHAGJRI RAO, Shillong. 

A preliminary account on the flora of fhe extensive Apatanang valley extending 
over 30 sq. miles and the surrounding mountain ranges with the range of altitude 
from 1500 m. to 2100 m. lying within 2T 30'—27° 36' N. and 93° 47'—93° 53' B. 
is presented in the paper. 

The soil along the valley is partly alluvial and partly sandy. The mountain 
slopes are mainly rocks with a cover of clayey sand. The climate during November 
is comparatively drier with constant cold winds and with the average maximum 
and minimum temperatures as 20° C and 5° respectively. 

As the valley is under intensive rice cultivation the herbaceous flora as weeds 
along cultivated fields and adjacent stagnant watery places consisting of Carda- 
minc trifoliolata, Viola pahinii, Hypericum japonicum, impatiens longipes, 
Gnizotia abyssyttica, Dichrocephala latifoUa, Torenia pcduncularis, Dysophylla 
crassicaulis, Polygoiuiin posumbu, Potamogeton javaiiicns, Coix lachrymajobi and 
several others, is predominant. 

Along the edges of the valley and villages’ surroundings, Piniitts leallichiaHa, 
species of Bambusa, which are introduced species, are extensively cultivated. The 
vegetation on the mountain slopes is of temperate Upe comprising tree species of 
Amoora ivallichii, Alims nepalciisis, .Syzygiuin tctragoimm, Ilex thcacfolia, Mcdi- 
nilla himalayaua, Ficus hookeri and several others whicli are occasion;illy coveretl 
by climbers such as Iledera helix, Pentapanax Icschcuaultii, Cra'iCfurdia caiupanu- 
lacea, Pialia luontaua, parasites, Macrosolen psHaiilhus, Taxillus vcsiiius and by 
epiphytic orchids, Bulbophyllum candnium, Liparis distaiis, Otochilus ponecta and 
others, 'i'he middle layer consists of a few shrubby species of Berberis wallichiana, 
Jiubus binnaiiictis, Baliuspermum corymhifetum, Lilsca zcylanica, Callicarpa 
inbella. Viburnum coriacciim mixed with tall herbs of Cnicus iiivolucralus and 
small herbaceous species of Sarcopyianiis ncpalensis, Valeriana hardwichii, Rhyn~ 
cliospcrmum vcrticillatum, Adenostcimna viscosum, Ptimula elongata, Melissa 
parviflora, Frianthus fulvus, Gleichenia longistcma species of .Sclaginella, Poly¬ 
podium and several others. 


53. A Botanical tour to Pindar! Glaciers and Kumaon Hill Stations. 

T. ANANDA RAO, Dehra Dnn. 

During the month.s of September-October 1957, the writer surveyed the vege¬ 
tation on the route to the famous Pindari Glaciers and around some of the Kumaon 
hill stations for the Northern Circle of the Botanical Survey of India with a view 
to prepare a comprehensive illustrated flora of the Kumaon Himalayas. The results 
of the exploration tour are described in the paper. The interesting collection 
includes species of certain endemic genera like Clarkella, Nardostachys, Henti- 
phragma, Picrorhiza, Platystcmma, Craniotome and Roylca, four hew records, viz., 
Elatoslema cuncata, E. ficoides, E, rupestre, Dlsporum pulltim var. parviflorum, 
a doubtful species of Roscoea longifolia, a rare fine specimen of Balanophora invo- 
lucrata, two little known plants, viz., Triplostegia glandullfera and Streptopus 
simplex and a newly established small alpine herb Parmssia kuniaonica. The total 
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number of species collected in this tour is 760, of which 651 are Angiosperms, 6 are 
Gymnospernis and 40 are Pteridophytes. A few specimens of Bryophytes, fungi 
and algae were also collected. 


54. The vegetation on the route to Milam Glaciers. 

T. AN AND A RAO, Dehra Dun. 

This paper describes in brief some of the observations made on the vegetation 
of the area during a visit to the Milam glaciers in June 1958. 

The bridle path to the Milam glacier runs through valleys of Saryu, Rama* 
ganga, Jakul and Gorigauga and proceeds to Bogdvvar situated at 3000 m. The 
roaring rivers are flanked on either side by mountains of considerable height. The 
valley and its environs support rich deciduous trees clothed vvith epiphytic ferns, 
orchids and lichens, whereas mountain slopes are chiefly dominated by mixed type 
of vegetation. The increase in elevation of the mountains is responsible for the 
occurrence of temperate plants. Above 2600 m. chir pine and banj oak is replaced 
by Tilonj {Qucrcus diltala), Karshu {Qticrciis semicarpijolia), chestnut and syca¬ 
more. At Bcjgdwar tlie mountain slopes exhibit thick forests of oak, pines, cedrus 
and Yew. Beyond the timber line the bugyals are formed up to the snow-line. 

Iie 3 'fmd 300 m. the tree life becomes scanty and the shrubby vegetation domi¬ 
nates the ridges, spurs, gorges and canj-ons all along the path up to Milam 
glaciers. Many plants of sub-alpine belt are represented in this zone. The dwarf 
Betula ulilis forests arc found to exist in grooves .sheltered hj' mountain gorges. 

From Milam onwards to the glacial belt the whole area is a waste of glacier 
and snow crowned craggy peaks of gigantic heights. The vegetational types in 
this area ate verj' distinct and they are distributed in the Gorigauga vallej’, moraine 
zone and surrounding bugj'als up to the snow-line. 

The striking features of the moraine, laco.stral and Bugjal vegetation are 
described in detail. 

The interesting collection includes species of certain endemic genera like 
Vicatia, Pentapauax, Hemiphragma and Piaorhiza and a new record of Corollorhiza 
sp., a terrestrial orchid having jointed coralloid rhizome with sheathed elongated 
scape bearing small pale green flowers. 


55. On a collection of plants from Lahul. 

M. A. RAU, Dehra Dun. 

During the summer of 1958, the author undertook a tour of the Chandra and 
Bhaga river valleys in Lahul beyond the Rohtang Pass (4500 m.j for the purpose 
of collecting plants for the Botanical Survey of India. This paper gives an account 
of the vegetation of the valley as observed by the author in the altitude range 
3 to 4500 m. The valley is surrounded by high mountains and numerous glaciers 
and hill streams. The vegetation of the hill slopes alongside streams is rich but 
elsewhere there is general barrenness on account oi the scanty rainfall. The most 
conspicuous plant alongside the streams is Caltha palmfris with its bright yellow 
flowers. Trees are rare and on dry hill slopes are seen among others, Cousinia 
thomsonii, Ereinurus himalalcus, Morina coulteriaita and .somewhat rarely, Meco- 
nopsls aculeaia and Ephedra gcrardiana. Among the numerous temperate and 
alpine herbs collected in this tour, particular mention may be made of Isopyrum 
anemonoides and Oxygraphis polypetala of the Ranunculaceae, Lagotis glauca of 
the Selagineae and Trlglochin palustre of the Scheuchzeriaceae. 

The paper includes a preliminary list of the plants collected and is illustrated 
with fifty Kodachrome color slides. 
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56. Some plant records. 

M. A. RAU and T. A. RAO, Dehra Dun. 

This paper records new localities for the occurrence of the following species 
of Angiosperms : Enhydra fliictitavs Lour (Rishikesh and Dehra IJun, U.P.); 
Mcnyanthcs tufoliaia Linn (Chamba, H.P.); Alcetra thotnsonii Ilk. f. (Banda, 
U.P.); I’iimula pulchra Watt (Kashmir); Corydalis diithici Maxim var sikkimensis 
Prain (Ga^h^^al); Elatostema cuncalum Wt., E. ficoides Wedd., E. lupcslre Wedd., 
Ro^coca Ion.i;ifuUa Baker., Di'ipoiiim piiUiiin Salish. var paiviflorum and Coral- 
lorhha sp. (all from Kmn.aon, U.P.'). 


57. Studies on the flora of the Pakasura Hills (Hulical Drug R.F.) in the Nilgiri 
District, Madras State. 

K. M. vSPBASTINlv, Coimljnlore. 

The Pakasura ITills remained so far botaiiically uiicxploied and four .seasonal 
explorations ^\el•e eoni])letcd only during I957-5&. 

The slojies of this mountain which reaches an altitude of 2097 sIk.w zonations 
in their vegetation. Below ,'■00 INI the fore.sl is of tJie Sor.ihetn '['ropical Thorn 
Type. Bttwen £00 and 1167 iM the fore.sl .shows resemblance to Tiopical .Secondary 
Dry Deciduous I'orcst. Prom 1133 to 1833 M occurs the Nilgiri Sub-Tropical Kver- 
geen Tyiie. The floristic composition of this region sliows a mixture of species 
belonging to those of the Wet Tropical Pvergreen I'orest and tlie Tempcr.itc Forest. 
However, the former element usualy predominate.s. The trees in this area are 
comparatively smaller. I'rom 1667 1\I upwards there is a gradual tr.;ii.sition from 
Sub Troijical Kvergrecn T\i)e till the Wet Temiicratc P'orcst is reached at the top. 

It is noticed that some plants introduced into the Nilgiris have gradually got 
naturalised and run wild adding new elements to the Rorisltc composition of this 
region. 

The collections from this area include species of plants which are not recorded 
by l'\son and Gamble, hn the Ndgiris though .some of them are reiiorted by the 
latter as occurring iti the Wester.i (Biats in .a very general uay. 


58. A contribution to the flora of Alagar Hills, ICarandamalais and surrounding 
regions in Madurai District, Madras State. 

K. ST'BR.AMANYAM and .V. N. HPNR'Y, Coimbatore. 

The .Alagar IIill.s are situated to the iiorth-ca.st of Madurai and consist of a 
couple of ridges running north to south enclosing two fertile vallejs. Closely 
associated with these hills ate the “Natham Hills”, the chief of which are the 
Karandamalais. 

In Alagar and Natham Hills four seasonal explorations were made to the follow¬ 
ing places : Scrub jungle along the southern range of Alagar Hills, Nupuraganga, 
Peria-aruvi and Karandamalais. 

The vegetation at the foot of these hills is of the scrub jungle type. Mixed 
deciduous forests occur at slightly higher levels and at still higlwjr elevations, the 
evergreen and grass land formations are noticed. 

The plants collected are enumerated in detail. Out of the plants listed the 
Leguminosae is very w'ell represented with the largest number of genera and species; 
the next in order being Euphorbiaceae and Gramineae. The herbs and shrubs 
are better represented than the trees and climbers. During the four seasonal trips 
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in these forests some species of plants were dominantly in full bloom in certain 
large areas of the forest. Phenological observations on these are recorded. 

In the tanks, lakes and puddles around Alagav Hills and Karandamalais 49 
Hydrophytes were collected. A detailed distribution of these aquatic jdants in the 
various habitats is shown in a table. 


59. The Flora of Kutch. 

G. S. PURI, S. K. JAIN and MISS U. R. DIC.SHPANDI-:, Poona. 

The situation of Kutch on the western extremity of India makes it an interest¬ 
ing area for vegetational studies. The place is a meeting ground for variety of 
.soils, climates and vegetation. The complete flora of Kutch has been worked out. 
The only early botanical works in the area are by Platter and Tliakar. Collections 
were made in different sea.sons. The flora has 93 families, 30.3 genera and 640 
species. It includes all indigenous species reported from the area and those exotics 
which are now satisfactorily established. Ten dominant families are Leguminosae, 
Gramineae, Compositae, Malvaceae, Convolvulaceae, P'uphorbiaceae, Cyperaceae, 
.Acanthaceae, Amaranthaceae, Cucurbitaceae, Boraginaceae. The comparison with 
the neighbouring areas i.e. Sind on west, Saurashtra on south and Rajasthan on 
north-cast has been shown. 

The tree vegetation in the district is not rich and confines in the trap rock 
areas in the centre. The sandy and saline areas support very little tree vegeta¬ 
tion. The common trees of the area are Acacia arabica Willd., Acacia Senegal Willd., 
Cordia roihii R. & S., Lautica coromandcUca Merr., Salvadoia pcisica L., Tamarix 
dioicia Roxb., Zizyphns maiiriiiana Lamk , Bxilca monospernta O.K. 

The scrub vegetation is the chief feature of the vegetation of Kutch. Several 
Acacia species grow as .shrubs, other common shrubs being Balanites acgyptica 
Dclile., Couuniphora mukiil I?ngl., Calotiopis gigantea R. Br., Cappaxis decidua 
Pax., CassHX auriculata L., r.iiphoibia neriilolia L., Eitphoxbia tnucalll h., Gie-Mia 
tenax Piori., Greuna villosa Willd., Indigo/era spp. 

The climbers in the area are few such as Cocculus hir^^itlus Diels., Cocculus 
pendulus Diels., Cissus quadrangziiaris h., Cardiospeimum halicacabtim h-, Ipo- 
vioca pilosa Sweet. 

There is paucity of the atjuatic plants because there are very few fresh w’ater 
habitats. Typlia angustata Bory. is the conspicuous plant in the marshy areas. 
Some parts of Kutch in south and south-west coast have mangrove vegetation. 
The trees among mangroves are Rhizophoia mucronata Daink., Rhizophci'a Candel¬ 
aria DC., Bntguiera coiijvgala Merr., Agiceias corniculaia Blanco., Aviceiinia offici¬ 
nalis L., Avhomia alba L. The shrubs and prostrate herbs include Salicotnia 
brachiata R., Sneda nodiffora Moq., Sueda fruticosa Forsk., Haloxylon recunmm 
Bange., Salsola foctida Del. 

A few grasses such as Halpyrum mucronatum Stapf., Aelutopus tepens Park, 
Ucleochloa schoenoides Host, also grow in and near the mangrove swamps. 

Some epiphytic and ground parasitic plants also grow in the area such as 
Orobanche aegypliaca Pers.. Cistaiichc tiibulc'sa Wt., Cusciiia xeliexa R., species of 
Visemn and Deudrophthoc. 

The economic aspect of the vegetation of Kutch has been di.scussed. The flora 
lias little forestry value as far as timber species are concerned. Several fibre 
yielding species grow in the area, such ns species of Coichoins. Lepladenia, Sal- 
malia, Gossypinm, Adansonia, etc. The Banni grasslands of Kutch are the back¬ 
bone of the cattle-wealth of Kutch. The common fodder grasses are Ischacimiin 
pilosum Hack., Apluda aristaia Dinn., Sorghum halepense Per., Bothriochloa per- 
iusa Stapf., Bothriochloa glabra Stapf.,. Digitaria adscendens Mesn., Echinochloa 
colonum Unk., Setaria lulescens Hub., Sporobolus indicus R. Br., Sporobolus orien- 
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tails Kunth., Elevsine indica Gaertn., Dactyloctenium scindicum Boiss., Dichan- 
Ihiuin annulatum Stapf., Ercmopogon fovcolalum Stapf., Themeda triandra Forsk., 
Theincda cytnbaria Hack., Cynodon dactylon Pers., Dactyloclenium aegypthim Rich. 
A number of valuable medicinal plants grow in the area such as Grewia tenax 
Fiori., Adhatoda vasica Nees., Asparagus racemosus Willd., Barleria prionitis h., 
Datura meter h., Helictciis isota h., IVithania somuifera Dunal., Aloe iarbadensis 
Mill., Bacopa monnicri Pannel., Cissampclos pariera Linn., Eclipta prostrata L., 
Evolvuhis alsiiioidcs L., I’cganuiti harwala L., Psoraica corylifolia L., Pliylla nodi¬ 
flora Green., Solauiim xanthoca)pum S. & W., Tribuhts tcricstris L., Oxystclma 
esculcntum R. Br., Cypetus rolundus L., Ventonia cincrca Less. 

Several other economic plants such as oil yielding plants, fruit trees, tanin 
plant also grow in the area. 

The appendix includes an account of ti40 species. Brief description of families 
and important field characters of all species are given. Exact localities of their 
occurrence have been given with authority for collection. 


60. Flora of Rajasthan, West of the Aravallis. 

G. vS. PURI, S. K. JAIN, riliSS N. N. KOTWAL, Poona and SIIANTI SARUP, 

Bharatpur. 

Much of the arid zone of India is man made desert and its iniiirovcmcnt ean 
be effected through proper use of the existing vegetation and sufficient increase 
in the plant cover over the area. The first reiiuisite of such a work is the com¬ 
plete knowledge of flora of the area. Full .scale exploration and survey of the 
area was therefore done by us during all seasons. 

The climate of the Indian desert has great extrenies of tcnii>erature; the rain¬ 
fall is very low, very inegular and uncertain. 

The large number of cattle, goat, sheep, donkeys and camels in the area is one 
of the chief causes of the present desert condition of the area. 

The only earlier botanical studies on some parts of the desert areas are by 
Blatter and Hallberg .and Shanti Sarup and his colleagues. There is however, no 
complete flora of the area. 

Rajasthan is divided by the Aravallis into two distinct climatic zone.s—west of 
.Aravallis the desert area and cast of Aravallis which is much more fertile and rocky. 
The total area under forest in Raja'-than is about 11% of the land area of which 
only 1% lies in the Western Rajasthan. The vegetation is xerophylic, excepting 
for some protected spots. Piosopis spicigera. Acacia arabica and Acacia Senegal are 
the commonest tree species. The other tree species associated with these are Acacia 
leucophloea, Salvadora oleoides, Belanitcs aegyptica, Tecomclla undulatn and species 
of Zizyphus. The commonest shrnl-'s are species of Acacia, Capparis, Calotropis and 
Euphorbia. The dry climate, sandy soil and heavy biotic interference renders the 
undershrub stage of vegetation as the most frequent vegetation cover of the area, 
e.g., Calligonnm polygonoides, Zizyphus nummularia, Crotalaria burhia, Leptadenia 
pyrotechnica, Capparis decidua, Indigofcra argentea, Corchorus dcpresstis. Commi¬ 
phora mukul, Aen’a javanica. Lyciurn barbarum, Fagonia cretica and Alhagi 
camelorum. 

The sandstone hills around Jodhpur and elsewhere have a fair amount of tree 
vegetation, common among which are Anogeissus pendula, Gymnosporia spinosa. 
Euphorbia nerii/olia. Acacia arabica and Grewia tenax. A number of small shrubs 
also grow. 

The common plants of the sandy plains around Jodhpur, Balotra and Farmer are 
Capparis decidua. Crotalaria burhia, Aerva javanica and Leptadenia pyrotechnica. 

The commonest plants on sand dunes near Farmer, Phalodi and Bikaner are 
CalHgonim polygonoides, Panicutn antidotale, Calotropis procera, Leptadenia pyro- 
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tcchnica, Indigofera argentea, Fixysella Jacquemontii, Mclanocenchris jacquemontii, 
Crotalaria burhia, Aerva sp., Cenchrus ciliaris, Panicutn lurgidutn, Rhynchosia 
arenaria, Eragreslis tremula and Cenchrus barbalus. 

The common trees and shrubs on gravc-lly soils are Calotropis procera, Salvadora 
oleoides, Prosopis spicigera, Gymnospona splnosa, Capparis decidua and Zizyphtis 
nuinmularia. 

Limestone rocks and lime rich soils near Jaisalmer support good growth of 
Grcivia tenax, Barleria acantlwidcs, Vappophontm aitchc}!, t'iola siocksii. Melano- 
cenchtis jacquemontii, Elymtirus loyieanus. Tragus racenw^iis, Pcgolotlia senega- 
Icnsis and species of ITcUotiopium and Convolvulus. 

The flora includes about 700 species of wild growing plants collected by us or 
reported from the area. Referem'e is also sometimes made to more important 
cultivated plants. Short descriptions of families and kejs to cenera and species 
arc given along with short descriptions of the plants. 

The flora is dominated by shrub species. l?.\tremes of clim.ite in general 
eliminate herbaceous plants and tree species. 'J'he shrubbj’ plants show' marked 
xerophytic adaptations such as long roots, spiny epidermal outgrowths, hairy 
coverings, reduction in transpiring surfaces and increased concentration of cell- 
sa]). The stunted and prostr.ite trailing habit of the plants is a conspicuous feature. 

A map showing the area of work, several figures showing rainfall, temperature 
and climograph;, and .sev.-ral pbotograiflis of important jilants ate given. 


61. Flora of the Deccan Trap in Bombay State—1. Districts of Poona, Satara, 
Sholapur, Ahmadnagar and Thana. 

S. I*URT and S. K. J.VIN, Poona. 

The Ik'ccan ’I'rap country is formed of irregularly shaped sometimes isolated 
hills, extensile platc.nux and jilains. .\1I areas in the disliicts of Poona, Satara, 
Sholapur, .Mmi.ulnagar and Thana ha\e been 1x)tanicall3' explored during all seasons 
of the year. 'I'lie main uniform habitat feature in the area is the presence of the 
Deccan Trap i.gneous lock formation which is distinguished into basalt, amygelaloid, 
ferruginous clay and ashy beds. 

In areas with high rainfall and red and lateritic soil, evergreen ve,gelation is 
mainly present. In dense canopy forests grasses and herbs are fewer. Such 
vegetation was studied at Mahabaleshwar, Khandala and Bhimashanker. At Maha- 
baleshwar in plain areas with uneven surfaces Syzygiunt — Mcmccylon—Acetinodaphne 
community develops. Areas of poor shallow soil have Randia dumctoriini, Pavetta 
indica, Sculia myrtina and Zizyphus rugosa. 

The evergreen forests of Khandala are confined to deep, moist shady vallejs 
and lower slopes. The forest at ^feroli is very rich and comprises of several storey.s 
of trees. Commonest trees arc Ficus nervosa. Ficus glotnetala, Po)tganiia pinnata. 
Iloloptelca integrifolia, Dvsnxvlum binectaii/erum, Alstonia scholaris, Mangifoa 
indica, Schloichcra oleosa, Syrygiuni ciimini, Cmelina aiborea, Erinocai pus nimnioni, 
Greu'ia tilaefolia. etc. 

The commonest shrubs .)f Khandala is Carvia callosa, Caiissa ccni.gesta, Canthiuin 
dicoccum, etc. 

Moist deciduous forests occur on the eastern side of the ghats, scatterred on the 
entire range of the Sahj’adris, stiMi as at Kolwan, Mulshi, Ambaude, etc. The 
commonest community here is Tcnninalia — Syzygtuni. Tcctona gre.ndia —is frequent, 
along w'ith Pongamia pinnata, Erythrina indica, Cordia myxa, etc. 

The shrub layer here has Carissa congesta, species of Capparis, Acacia, Zizyphus, 
Lasiosiphon, Lanlana and Woodfordia, Artemisia and Carvia species grow in upper 
and lo>er parts of these hill slopes respectively. 

Ill—38 
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Large forest areas of the Deccan Trap are covered with dry deciduous forests. 
Tliese were studied at Katnij, Siiihagadli, Bawdhan, Raniling, Kasara, Vasind, 
Ahniadnagar, etc. 

In the Thatia district the predominant community is Tcek-Terniinalia growing 
on shallow soil on basalt and old alluvia. Trees of Adina cordijoUa, Biidolia relusa, 
Aiiogi’issus latifalia, Bitica iiioiipspcnua, .Schlcichcia clcosa, Lagerstroentia paiviflora, 
etc, are common. Lannca cowuiandflica, UoswcUia scirata, Diospyros montana and 
Dalbi'i'gia lalifoUa arc other common species of the dry deciduous forests. 

Aicas with heavy biotic inlluence are now covered with dry scrub forests. Shrubs 
or small trees of Acacia arabica, '/Azvphus xylopyiiis, Zizypitiis niauiitiana, Capparis 
sp., Euphotbia niviiUa, Cvvmosporia and riacotirlia are common sjjecies of these 
areas, l.antana laiiiara and Ca.^sia auiiculata invade these areas in stages of further 
degradation. 

Gras-.lands occur on the Deccan Trap in areas of forest clearings, or on flat plain 
areas on shallow hard soil or also on denuded hill tops and terraces of hill slopes in 
places of abandomd cnlti\alion. 

Grasses like Dichaiiiiinmi annulaluin, Hetciopogon contortns, Apliida aiislata, 
Thcmcda quadrivalvis, Pscudanlhisliria hhpida and Ischacmum, Eragioslis, Aiistida 
and Cliiysopogon sp. are more common. 

The paper describes a flora of 151)0 species. Short descriptions of families and 
species and ke^'s to genera and species are gi\en. The work is profnsclv illustrated 
by charts and photographs of vegetation and individual jilants. 


62. The Flora of North Kanara, Western Ghats, India. 

G. S. PURI and R. K. ARORA, Poona. 

The paper describes flora of the Humid tropics of north Kanara, a high rain¬ 
fall area situated along the western gliats between 13°55'N and 15"31'N and TT’tfR 
and 75°H)'I?. 

The district is mostly hilly with an area of 3910 sq. miles and with an annual 
rainfall of 2(i0 cms. Geologically it consists of unclassified rocks, mainly granites, 
gneisses and lateritcs. 

The district is fed by four main rivers, many streams and rivulets; and the 
alluvial soils of these bear good Teak and/or bamboo forests. 

Four vegetation tvpes vi/. e\ergroen, deciduous, scrub and grasslands have 
been described for the district. Evergreen and semi-evergreen forests are met with 
in high rainfall areas while deciduous forests occur on alluvial soils. Scrubs are 
mainly biotic in origin, except for latcrite scrub, which may be a bio-edaphic com¬ 
munity. Grasslands have been formed in places in the forest areas as a result of 
biotic interference. The ecological status of some of the types is not clear yet. 

Along the coastal bt'U on the west of the district mangrove forests are met with. 
The chief species are Acanthus ilicifolhis, Avicennia officimlis, Ihugicria spp., 
Kaudelia candel, Rhizophora niicrayiia end Sonneratia casseJaris. 

There are many ponds in the district which are rich in hydrophytic vegetation. 
Of these the common Indrophytes are Nelnmbo nucifera, Nyniphaca spp., Urticu- 
laria spp., Ceratophyllum demctsiivi, JlydriUa vcrticillata and Trapa bispijwsa. 
Other plants like Blyxa, Pistigor, IJmnanlhemum. Lcmna, Of/cUa alsinoidcs are 
of less frequent occurrence. . 

On the waste places, abandoned fields and cultivated grounds, various plants 
come up. Some of tliese like Ageratum conizoidcs, Amntannia baccifera, Blumes spp., 
Vemonia cinerea, CacsuUa axillaris, Cressa cretica, Sphacranthus indicus, Cassia 
auriculata, Cyalhcoline purpurea, Desmodium triflorum are quite common. Ageratum 
conizoides and Mimosa pudica are quite common along roadsides. 
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The district is rich in its medicinal wealth. Some of the plants like Strychnos 
nux-vomina, Capparis inoonii, Tenninalia chebula, Holarrhena antidysenterica, 
Rauwolda serpentina, Ccntclla asiatica, Grewia liliaefolia and Helictercs isora are in 
great demand. Apart from this, inii/Ortant tree species which give the useful woods 
for pljw'ood industry, match industry. Paper and Pencil industry etc. have been 
described. 

The flora includes 1824 species belonging to 113 families with 13C7 species of 
Dicotyledons and 22 families with 38l spp. of Monocotyledons, and with 75 spp. 
of cryptogams. 


III. ECOLOGY 


63. An experimental study of the dispersion and deposition of air-borne spores. 


T. SRKKRAMULII and. A. RAIMAIJNGAM, 


Waltair. 


The results of 12 experiments in wliich known quantities of Lycopodium spores 
(together w'ith sixires of Podaxis in some exjierinients) aie liberated in the open air 
artificially from a ]ioint source and trapped on ‘Yascliiie’ coated glass slides placed 
horizontally at 2 5, 5 0, 10 0, 15 0, 20 0, 25-0 and 30 0 metres from the source along 
9 radii (20° apart in some experiments and 10° apart in others) under different 
meteorological conditions are given in full. 

Comparing the data obtained for Lycopodiiiut and Podaxi^ (from these experi¬ 
ments) with Tillctia and Poi'isla (from Hie data of .Stepanov’s Ii\pts.) the effect of 
the si/e of the spore and the velocity of Us fall on the (lisjier.sal distance is discussed 
and it is concluded that these have very little effect on the dispersal distance. It 
is also ])ointed out that the theoretical estimates of the ‘llla^inlUln dispersal distances’ 
(quoted as evidences for long distance disjiersal of spores) do not hold good under 
conditions of normal turbulence of the atmosphere. 

I'rom the cross-wind data the relation of the lateral diffusion pattern to (a) the 
size of the spore (h) time of the day (c) prevailing wind speed (d) duration of spore 
liberation and such other factors is examined. The relation of the down-wind catches 
to the size of the spore and the time of the day is also discussed. From the data 
it is found that the diffusion pattern is mainly influenced by the atmospheric 
turbulence. 


The e.xperiinental data are examined in the light of Schmidt’s eddy diffusion 


theory : 


and it is concluded that this tluxiry is deficient in its description 


of the diffusion process bc-cause supiiosed constant in the equation—is found to 

vary widely with the wind speed and also because ’a'-' varies apiiroximately as ‘t"’ 
and not as ‘t’ as predicted by the theory. 

The result of these exireriments when examined in the li.ght of Sutton’s theory 
of eddy diffusion : a" —Jf’C'X"' are found to be in closer agreement. The values of 
the parameter ‘m’ in the eciuation are in excellent agreement with those given by 
him. The values of the other parameter ‘C’ are lound to be variable (varying from 
0’32 to 0 74™*/*). Various factors which may bring about this variation are discussed 
and it is concluded that ‘C’ (obtained in this study) depicts the general coefficient of 
diffusion in all directions and the need for undertaking a simultaneous study of 
horizontal and vertical diffusion from which separate coefficients : ‘C\ ’ and along 
the two axes ; 'y' and 'z' by further experimentation to throw more light on this 
aspect is emphasised. The value of 'p'—the deiJosition coefficient—is calculated and 
it is found to vary with the distance from the source, the prevailing wind speed and 
the time of the day. The results of experiments conducted during day time are 
compared with the results of experiments conducted by Stepanov in Russia in 1933 
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and those of Grei^ori', I^onghurst and Srceraniulu in England in 1956 and are shown 
to he in fair agreement. The small range of values for ‘in’, the c.\isLence of a con¬ 
tinuous variation in the value of ‘C’ and a reasonably good agreement in the value of 
‘ji’ with the theoretical values are taken as evidences to conclude that the dispersion 
and deposition formulae gi\cn by Gregory in 19-15 (ba.sed on Sutton’s theory of eddy 
diffusion proposed in 1932) explain the process of spore transport in air over short 
distances of travel. 

The .signilicancc of these results in evolving control measures for airborne fungus 
diseases is discussed and it is su,ggesled that while paying attention to isolation 
most emphasis should be placeil on eliminating foci of disease within a crop. 


6^4. Sal (Shorea robusta Gaertn.) seeds and their germination. 

N. K. JAIN, Jabalpur. 

Sal bears monocarpellary single .seeded winged fruits. Fruit wall and .seed 
coat are very thin. Size, weight and volume of seeds and its output have been 
determined. 

The .seeds uhicli are viable for a period of about 3 weeks are attacked by mould. 
Upon putting them for germination, only those seeds .successfully germinated which 
have less of fungal attack. A number of trcalments given to the seeds reveal that 
mechanical treatment apix.irs to favour the percentage germination slightly. In 
continuous light the seeds fail to germinate. However, with the alternate period of 
light and dark (12 hrs. light and 12 hrs. dark, 18 hrs. light, and 18 hrs. dark) 
appear to favour percciitnge germination. Lower tem[)eraLure ainl alternate low 
and high temperature of 24 hrs. duration each have retarding eifcil, on jiercentage 
germination. .\t room temperature (June) and a temperature little higher germination 
appears to be aicchratvd. Seed coat and the fruit wall ajuieared to be quite 
permeable to water and it is noted that after bathing the seeds in cone, sulphuric 
ticid the embryo appears to be affected and the se-eds do not germtnate. Seeels appear 
to be ((inle tender and an electric shock of 250 volts is harmful to it Seeds tre.ited 
with copper suliihate show less tungal attack and medium percentage of germination 
have Iieeu ob.scr\ecl. Indole acetic acid has marked accelerating effect in the 
germination experiment and the higliest percentage of germination, i.c. 62-5 has 
been observed by this treatment. 


65. Growth behaviour of Sal (Shorea robusta Gaertn.) in different culture 
experiments. 


N. K. JAIN, Jabalpur. 

The study deals with the growth behaviour of Sal sa]>lnigs grown in garden .soil 
in the laboratory under the varying conditions of daily watering, weekly watering 
and water logging. The differences in the growth behaviour of saplings grown 
in garden, basalt, alluvium, laterite, sand, and sand.stone .soils along with the lime 
dressed and acid watered garden soils have also been observed. Sand culture experi¬ 
ments were performed to know the necessary chemical elements required by Sal 
saplings. Texture of the soils used in the culture experiments were determined. 
Soils were chemically analysed for pH, exchangeable calcium, iron, magnesium, 
phosphate, organic carbon and total nitrogen, before transplanting the .saplings and 
after six months of successful Sal growth on them. 

It is concluded from the observations that Sal grows best in daily watered 
garden loam. vSaplings could not .survive in water logged condition.s. Among the 
different types of soils used, garden soil was the best for the luxurious growth of Sal^ 
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Sal saplings kept in lime dressed and acid watered garden soil could not survive 
more than a few weeks. 

Chemical analysis of the soil has revealed that the saplings grow best in a 
pll near neutral, with medium amount of calcium, good organic carton and nitrogen 
and in a sandy-loam type of soil. It has less growtli under the reverse conditions. 
.Vcidic garden soil having pH 4 34 is also liarnifid to the plant. Sand culture 
experiments have shown that Sal saplings growing in sand devoid of magnesium 
or phosphate die in a very short period. In calcium or iron deficient media, saplings 
gradually became leafless. Sal saplings supplied with calcium, niagiiesiuin phosphate, 
iron, chlorine and sulphate ions without sodium have most luxurious growth. 


66. Root ecology of Dichanthium annulatum Stapf. 

S. S. RAMAM, Varanasi. 

DichciuthUim annulalum Stapf. is a tufted deep rooted peieiinial grass on heavy 
textured pale brown soils growing either in pure stands or mi.ved with populations 
of species of ScIcDict, Cyjiodon, and Bothriocliloci. Single seminal root emerges out 
on seed germination which branches quite freely and ])ersists upto 35 days from the 
date of eiiicrgencc. Nodal roots are uniform penetrating vertically down upto 80 cm. 
Root surface area permeating the soil mass is fpiite high. Soil binding capacity for 
the roots of Iticliantliiin)! is directly proportional to the quantity of root growth. 
Coiu'eiitiation of loots is found in the upper 10 cm. of the soil horizon. Nitrogen 
content is <|uite low down the rooting zone. Soil reaction fluctuates from neutral 
ixunt to '^lightly alkaline range throughout the horizon. Water soluble salts con¬ 
centrate near the soil surface. S<5il nutrients like Calcium, IMagticsiuni, Potassium 
and vSodiiiin are (|uite uniform down the rooting medium. Hut Calcium and Potassium 
form the major part of cation adsorption conij'lc.x of soil mass permeated by the 
roots. Soil data confirm the preference of Dichcinl]iiH)n annulalnin Stapf. for heavy 
textured fertile alluvial soils rich in Calcium ami Potassium in the exchange complex 
of the soil mass. 


67. Effect of cement bed on the root habit of Rumex dentatus L. 

R. S. AMBASHT, Varanasi. 

Root habit of Rumex dcnlotus h. has been studied in normal habitat and in 
]6'5 cm. deep .soil overl 5 dng a cement bed. In normal habitat the root depth is 
smaller than or at times equal to the shoot height, but in the habitats with the hard 
pail the roots grow laterally to four or five times the length of a normal plant. 
Normally roots of Rumex are about 8 to 20 cm. long and not very much branched, 
but ill a 26 cm. tall plant growing in the soil on cement they were 16 5 cm. deep but 
with lateral extension of 85 cm. with fine rootlets in high moisture region. Similarly 
a 10 cm. tall plant of Rumex had 16-5 cm. deep root with 47 cm. of lateral spread. 
The rea.son for the different root habits has been explained on the basis of capillary 
movement of soil solution and the availability of nutrients. 


68. Root habit of some plants on two alluvial soils. 

R. S. AMBASII, Varanasi. 

Root system of some plants on new and old alluvium at Varanasi has been 
described. Ganga river bank due to periodic inundation from floods reveives deposi¬ 
tion of new soil. Rajghat plateau is at a higher level and escapes inundation. The 
former, therefore, consists of new and the latter of old alluvium. 
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Soil profile study of new alluvium shows clear layers of successive depositions 
which consist mainly of fine sand (70—90%). Root system of Solanuin xantho- 
catpiim. Chrozophora roUla)i and Alhagi camcloium have been described. Higher 
relative humidity during rainy season is suggested to be responsible for the 
death of serial parts of Al/iagi. On the vertical cuts Euphorbia liirta develop roots 
on one side in a plane at right angles to the axis of the shoot. Mention has also 
been made of roots of Clt'outc viscosa, Phyllanthus niriiii, Leucas aspcm and 
A' aulhiuni stmmatinm. 

Rajghat plateau is exposed to severe monsoon erosion and this exposes the roots 
of plants growing thereon. The root sj’steiiis of such plants have been described 
as are capable of regenerating shoots on exposure. Pongauiia pinnata, Tatnarindus 
iiidica, .It’gli’ iiiaiiiiclos, Capparii n’piaria, • Diospyros cordifolia and I\IiUingtoHia 
hoitcuiia show such root habit. Kikxia vaiiiosisiima, a jiereniiial herb which grows 
only on \ery steep slopes in the ravines has the tendency of one sided root develop¬ 
ment like Euphorbia hiita. Rxposed roots of Kickxia also develop shoots. 


69. Root systems of two species in different soil types of Jabalpur. 

8. C. TANDRYA and 8. N. AWASTlII, Jabalpur. 

The pa])er deals ^^ilh the study of the root systems of Acauihospcnnnni hispidiiin 
D.C. and Tcpliroiia ptiipurca I’ets., as the\ occur in different types of soil at 
Jabalpur. Turllier, an attempt has been made to correlate the sod plnsical charac¬ 
ters with the root s\ stems. The study has been made on : calcareous clays, sand¬ 
stone soils, alliuiuiii, basalt black soils, l.iterite type and granitic soils. 

The .'^tudy reveals that : 

Tcphiosia purpurea has inaxiinuni root length in granitic sods, being C2-4" 
The niiniimiin length is in Narmada river alluvium. In granite sods moisture is 
kept low and increases with depth. .■lcautlto^>pcruiiini hispidiiiii has longest roots in 
laterite type of soils, and smallest in calcareous cla\s. 

Thus the form of rooting system of a species deiieiids largely upon prevailing 
cdaphic conditions, such as water content, yiore space and texture of the soil. 


70. Soils of Jabalpur. 

vS. C. IWNDKYA and M. I). DUBIvY, Jabalpur. 

.Vn investigation of the profiles in the soils oti different geological formations of 
Jabalpur has been made and the study reveals : — 

1. .\11 the profiles are immature. They are different in chemical characters. 

2. Sandstones, laterite and granite soils have low percentage of exchangeable 
calcium and higher percentage of exchangeable sescpiioxides. Their pH is 
neutral to acidic. Uasalt residual soils contain medium amounts of exchange¬ 
able calcium and sesquioxide. They are basic in nature. The transported 
or alluvial soils are basic, w’ilh high percentage of exchangeable calcium 
and low percentage of sesquioxide.s. Calcareous clayey soils are calcium 
carbonate sods and have medium amount of exchangeable calcium, low 
organic carbon and low exchangeable se.squioxides. In such .soils, calcium 
probably is not a toxic element, since it is available to plants only in small 
doses. 

3. It appears more appropriate to study the soil coiiijilex of a region under 
the following 3 groups : — 

(i) vSkeleton or immature soils—soil under formation. 

(ii) Leached-down soibs—mature. 

(iii) Tost leached-down soils. 
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71. Distribution of Peristrophe bicalyculata Nees. in Relation to Soil Nitrogen 
and Light. 

R, MISRA and P. vS. RAMAKRIvSIINAN, Varanasi. 

Peristrophe bicalytiilata Nees. is found to j^row in nitrogen poor soil in the 
open and nitrogen rich soil in the shade. Germination and culture experiments 
were set up to find out the interaction of light and soil nitrogen in assimilation 
and growth. The natural distribution of the plant in nitrogen poor soil in the 
open is explained primarily on account of favourable germination and subsequent 
normal growth. Both germination and grouth are found poorer with increasing 
doses of soil nitrogen and the plant assimil.'ites it less and less. On the other hand, 
increased doses of nitrogen in partial shade which is the most suitable habitat, 
promotes percentage germination, .growth and nitrogen assimilation. The last be¬ 
comes very high in deep shade which somehow results in poor growth. 


72. Effects of different soil types on the growth rate of Anogeissus LatifoUa Wall. 

S. R. JOSHI, Jabalpur. 

From a detailed study of phytosociolo.gy of the three types of forests of Madhya 
Pradesh, soil analysis and foliar analysis of AiiOf;cissus latifolia it has been noted by 
the author (h>58) that (he species which has been mentioned to belong to miscel¬ 
laneous type of forests (Misra, 1956) grows best in these forests having less biotic 
operations. 

Young saplings with a few leaves and produced by the germination of seeds 
were transplanted to pots containing different types of soils, e.g., garden loam, 
basaltic soil, alluvium, laterite, sand, sandstones and calcium dressed soil. Dif¬ 
ferent water conditions like daily watering, weekly watering and water lo.g.ging 
were tried to garden soil. Weekly growth of the plants were noted. This con¬ 
sisted of height, number of leaves and length of leaves. 

It has been observed that /Inogci.-t.sK.s latifolia. grows be^t in loose soil (like 
garden loam), however sandy soils with low pH and very less amount of calcium 
appear detrimental for growth. But too much of calcium and water logging have 
proved harmful to the plant. The plant sluiws best growth in the month of March 
when a large number of leaves come out and with it the old leaves start gradually 
falling down. 


73. Seaaonal variation in the foliar content* of Anogeissaa LatifoUa Wall. 

S. R. JOSHI, Jabalpur. 

The present study was undertaken to find out the seasonal variation in the 
foliar content of Auofj^eissiis latifolia and also to see if there is any relation between 
these variations in the foliar content and the plieiiological behaviour of the species. 

Auoffcissus latifolia is a wide-spread tree species and occurs in all parts of India 
except Assam and Bengal (Troup, 1921). It has been described to shed the leaves by 
February—March and Ihas remains leafless during summer. But at Jabalpur the 
author has observed that the tree never becomes leafless. The new leaves come up 
even when old leaves are there. Thus it can be called as a semi-deciduous species. 
It starts flowering some times in September. The seeds mature by December in 
Madhya Pradesh. 

Collection of assorted leaves of one tree about 15' high was started from January, 

The leaves were analysed by usual methods for ash, silica, calcium, iron, nitrogen, 
magnesium and phosphorus. 
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It has been observed that ash, silica, calcium, magnesium and phosphorus tend 
to increase with the age of leaves. But nitrogen and iron probably decrease with 
the age. Rxact reasons for this have not been assigned. 


74. Studies on the Physiological Anatomy of a few Hydrophytes of Cuttack. 

P. C. TRIPATIIY, Cuttack. 

The I’hy.biological .Viialoiny of a few hydrophytes like Tral>a bispinosa, Roxb., 
Ny>nphaca lubra. Ro.xb., Ipotnoca replans. Poir., Elchorvia crassipc'i. Solms., 
CorcJiorns capsniaris. Laink., and Luiheigia paiviflora. Roxb. occurring in and around 
Cuttack was .studied. In the innnersed foims like Tiapa and Nymphaca there was 
profuse developnicnt of aercnchyma; in the floating forms like Iponioea and 
liic}tO)iiia there was a large hollow pith; in Ludzaiyia Hie loose cortex and air spaces 
in the pith, and in Cortiioins ihe l.'irge hollow pith are of spcc’al significance in 
the interest of hydrophytic adaptations of terrestrial forms. Tlie vascular bundles are 
very jioorly developed m Trapa, Kymphaca, and Eichoniia. In Jpomoea xylein 
bundles are very loose; in Liniieigia the xylem trachieds appear to be dissolved and 
give rise to lacunae at several places, whereas in Corchorns the supijorting elements 
like petic\cle are feebly de\'elopcd. On comparison with the tenc'strial species of 
Corclwi ns, Lndit'igia, ;md Ipomoca the aejuatie species show a distinct hydroph.ytic 
adaptation in hating rediution of protecting structures, development of air passages, 
and reduction of supporting and conducting elements. 


75. Distribution of Lac-bearing trees in Purulia Revenue Thana. 

B. B. D.\S, Purulia. 

West Bengai, after reorganisation of states, occupies an important position in 
the production of lac in India. The new district of Purulia which has been trans¬ 
ferred to West Bengal produces nearly 2,000,000 nuls. of lac annually which is 
about one fifth of the total lac produced in India. 

The area under review is Purulia Revenue Thana. It occupies an area of 
772-22 sq. miles which is about .me third of the total area occupied by Purulia 
district. It is situated approximately between latitudes 23° 10' N and 23° 30' N 
and longitudes 86° 15' R and 86° 45' PI. The altitude of the area is approximately 
750' above sea level. 

The soil is poor. It is generally red in colour and mixed with gravel (Kankar). 
The soil pli varies from 4 5 to 7 5. 

The annual rainfall is just over 50 inches and the temperature varies between 
13°C to 42°C. 

In open forests Palas {linlea frondosa), Khair (Acacia catechu) KuJ (Zizyphus 
jujiiba) occur in patches in most parts except in bills where Kusum (Schleihea 
trijuga) take the place either .singly or in groups. The host plants in W. B. are 
mainly planted on fields and home.slead lands. 

Concentration of Palas is more in clayey soil but Khair monopolises the eroded 
areas. Production of lac by utili.sing these idle host plants is of paramount impor¬ 
tance in the national economy. Khair and occasional Berkul occur only in such 
areas where Palas predominates. 

Lac occupies an important place in the economy of West Bengal almost simi¬ 
lar to that of jute. Following the reorganisation of states some of the lac produc¬ 
ing areas of Bihar have been transferred to West Bengal, resulting in the increase 
of production of the commodity from 4.5,000 mds. to 2,45,000 rads. 
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76. Role of the Desert Weeds in the Immobilization of the Indian Desert. 

B. M. SH^RMA, Bliilwara. 

The ecologk’al studies on weeds have so far been only cursory. The present 
studj' iiiaiiil 3 ’ dcal.s with the Desert VVT'cds. It might serve a useful purpose not 
only from the purely scientific and ecological ixnnt of \iew but also utilitarian 
purposes. 1 he study was undertaken at Jodhpur which is an important town 
on the fringe of the desert. The factors affecting the weed growth in the area 
liave been di.scussed in detail. The results of soil analysis show that the main 
disturbing factors in the soil are its sandy nature and the low water content. 
Otherwise the soil contains otlier mineral milrieiils necessarj- for the growth and 
development of the \egetalion in general. 

Root system of the weeils was carefully studied. It shows that there are 
three main types \iz.; the deep root .system; small surface root system; and the 
shallow root system with considerable lateral spread. Morphology and histology 
of the weeds was studied with a view to fimi out their adai>tations to the envirou- 
inent. It was found that the weeds have adapted themselves to tlie prevailing 
conditions by the development of the .xerophylic features. I'loristic comjiosilion 
is given along with a list of weeils fouml in the area. The mode of succession 
had been indicated. 

How the weeils act in the imniobili/.ation of the sjircailmg desert, has been 
mentioned. .V lew weeds like ri'f>liiOsia f>iirf>uu'a, Icimi toiiioitosii, Hocihaavia 
dll/lisa. Tiibiilns ti'ii csliis, I'l laiitliciiia mmuigyma, Gyiiainlroj^sis pciitapliylla, ha\e 
been suggested which may prove very effeclue in holiling the moving soil aiiil 
resist erosion, 'riicy may thus aid in the afforestation of the desert area. Some of 
these weeds like Tcphrosia pin pin ca, (tynaiidiopsi.'; pciitapliylla. etc. have recently 
invaded the region and are advancing along the roads or other distribution channels 
atul help m checking the soil erosion. 


77. Biotic factors and the Sal (Shorea robusta) Forests of U.P. 

H.VRlvSII r. BHATNAG.\R, Debra Dun. 

Biotic factors are amongst the many causes of the f.iilure of natural regenera¬ 
tion of sal in the forests of ITtar Pradesh. The damage done to the forests by 
forest biota sometimes is quite severe. .Vclivities f>f men, however, are most des¬ 
tructive. Grazing by domestic animals can altogether change the forest vegeta¬ 
tion. Wild animals and insects come ne.xl to man. Browsing mammals are at 
certain places the cause of total failure of natural regeneration of Slunra robusta. 
Defoliating insects are also quite destructive specially after forest fires. Climbing 
and parasitic plants and fungal pests of .Slioiea robiisla are also aetive and they 
do .some ilamage to the trees. Poly poms shoii'a is by far the most destructive. 
Besides damage, the forest biota are also concerned in doing some good to the 
forests. Marthworms and many other soil dwellers make sod fertile and porus. 
Pigs form natural seed beds by digging. I'ire also aids to further natural rege¬ 
neration by reducing floor vegetation. 


78. Succession in some Shorea robuita Forests of U.P. 

HARLSH P. BHATNAtf \R, Dehra Dun. 

Succession studies in the dry and moist Shorea robusta types indicate that 
there is evidence for the two main lines <if successional change namely progres¬ 
sion and retrogression, 'fhe dry Shorea robusta types (.\1 & A2) ultimately degrade 


in—39 
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into a grassy savannah of dry type ptissing through the mixed miscellaneous 
stages. The primary succession in the dry type starts from grassland association 
with species like Sacchariitn spontaucuw, Krianlhus viunja etc. which leads to 
the mixed miscellaneous stage. This may rctrogate to deciduous forest or to 
mixed forest with Chorea whusta and finally to a dry savannah. 

In the moist Shorca robusta type the primary succession starts ftuni grasses 
and leads to mixed fore,sts of Shoica lobusta with Teruiiiialia tonicntosa, Syzygium 
iiDiiiiti etc., after passing through mixed miscellaneous serai stages. This moist 
.Shorea tobusla may degrade to dry .Chorea robusla type than to mixed miscella¬ 
neous forests and ultimately to dry savannah. In localities witli higher water 
table and under moisture conditions, retrogression may proceed towards s.'ivatinah 
with tall grasses. The tall grass savannah may be more or less stabilised as a 
sort of post climax association. 


79. Vegetation types of the Upper Lachung Valley in Northern Sikkim. 

K. C. BASl' CH.VITDH.ARY and S. SINIl.V, .Agra 

During October 1957, a botanical exjiedition uas organised to the Upper 
I<achung Valle.v in Northern Sikkim to study the \cgetatlonal types and this paper 
13 a result of the observations and collections inaile on that occasion. vSikkiin has 
been visited earlier by several botanists who have made \er\ imixirtant contribution 
to the flora of some jiarts of the Stall'. Mooket’s historical exploration in several 
jiaits of Sikkim and Smith and Caw’s e.xpeilition in the Dobnak and Zemniu 
v.illeys have yielded compreheiisii e data about the knowledge (;f the flora there. 
Sbeblieare (1931) has also given an account of tiie conifers of Sikkim. 

Observations of the present study indicate 7 distinct formations between 8,0f)0 
and 18,500 ft. in the Dachung Valley. 'I'he following formations were recognised 
111 ascending series : — 

1. OncrCHS-Tsuga Formation. 

2. Quercus-Abics Formation. 

3. Rhododcndron-AUius Formation. 

4. Rhododeudron-Junipeius ictui\'a Sciub 

5. Pure .dbft’.'s Formation. 

G. Rhododeiidron-l'>wari Maple I'ormation. 

7. Rhododendton Scrub. 


80. A preliminary survey of the vegetation of Bijnor (U.P.) 

Y. K. SARIN, Dehra Dun. 

During the month of March 1958, some parts of the Uijnor District were visited 
for a collection of plants for the Botanical Survey of India. .A jirelimiiiary account 
is presented in thi.s pajier. 

The south-eastern portions of the di.strict constitute a part of rich fore.st 
belt stretching from Hardwar to the borders of Naini Tal. The vegetation is some¬ 
what similar to that found in the foot hills of outer Himalayas and Siwalik ranges. 
The majority of tall trees in these forests are of deciduous type while those of 
smaller heights are evergreen. The shrubs form a distinct as.sociation in the par¬ 
tially cleared forest belt. 

The plains between south-eastern forests and the river Ganges abound in open 
scrub forests, jheels and numerous streams and rivulets. The vegetation here is 
predominantly of open scrub forest type, represeiRed chiefly by Butea monosperma 
—Salmalia malabarica association. The woody, sciophytic vegetation is represented 
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by Glycostnis pentaphylla-Adhatoda vasica association almost to the exclusioa of 
other lierbs, while on open sandy areas Croton bonpiandianum, Zizyphus numtnuU 
Oriel, iiOlanutn xonthocorpiitn and tall Phoenix sylvestris are more frequently seen. 
The banks of Ganges and other rivers show a rich growth of psammophytic 
annual and perennial herbs. The hydro!,eral communities in stagnant water ponds 
locally called ‘Jbeels’ are well represented in distinct zones, being chiefly com¬ 
posed of Hydrilla vcriicillata, Potamogeton indicum, P. crispus. Utricularia fleuxsa, 
Ccratopiiyllnm demursum, Limmnthemiim cristatum, llygrorhiza arislata, Trapa 
natans, and species of Eichhornia and Nymphaca. The preliminary list of the species 
collected during the above survey is given in the systematic census. 


81. A reflection on Aquatic Flora in Sambalpur. 

C. R. MOIIANTY, Sambalpur. 

The Geographic situation of Sambalpur is 21° 30' North & 84° 3' East. Topo¬ 
graphic Zonation of the place strikingl)' characterises and closely associates with 
the varied split of aquatic flora. To the east, the aqueducts and the aquatic 
patches abound in plants rooted to the bottom and floating leaves emerge in the 
surface of w'ator as the heiglit of water deepens. lixamples furnished by species 
of Nymphaca, Nehitnbiuni, Poiamoitetnii, Lenina, Utricularia even in canals taking 
origin from water-stock in Hirakud. Con.spicuous growth of Cladopbora, filamentous 
forms (Ulothrix and Spirogyra) is marked. 

The rapidity in flow of water-stream m canals rtweals the vascular strand 
demarcating plainly the relation between the aipiatic form and its environment. 

Soil particles arc usually carried in water-current depending much upon the 
rate of flow. I'he particles arc deposited as the cfintinuily of flow is checked. 
'I'he organic and inorganic content of the silt too often differentiates the growth 
of ariualic forms. With the precipitated soil enriched with organic substances and 
Iodine Magiilaria grows rampant. 


82. Studies on the vegetation of the Dangs District in Bombay. 

S. K. J.\1N, Pooiifi. 

■J'hc Dangs district is situated between Lai. 20° 30' N & 21° N and Long. 
7.3° 15' li and 74° E. The whole district is mountainous with an irregular configura¬ 
tion; the dominant features of scenery being hills, plateaux and valleys. In the 
eastern part mountains are up to 1,000 meters in .altitude, which gradually merge 
with the plains of Gujerat on the western coast. The underlying rock are basalt 
and amygdaloid, giving rise to red, brown or blackish soils. The area is botani- 
cally unexplored. A number of collection tours have been undertaken in various 
.seasons and floristics have been studied along transects in quadrats. The vegeta¬ 
tion is generally dry deciduous, however, in protected moist spots evergreen 
species also occur, and the forests tend to become moist deciduous. Teak-2'crmf- 
nalia is the dominant community with associated species of Anogeissus lati/olia, 
Lagerstrocmia sp. Ougeinia oogeinensis Hoch., I.annea coromandelica Morr., Dttf- 
bergia latifolia Rox., Acacia chundra W., Garuga pinnata Roxb., and Adina cordi- 
folia nth. & Hk. f. Wrightia tincloria Br. and Heliclcres isora L. are commonest 
second storey plants. 

According to habitat features the vegetation is divisible into following types— 

(1) Hill slopes Teak-Tci'm/naha community. 

(2) Hill tops— Terminalia crenulata is the dominant type. 

(3) Moist situations and lower hillslopes— Bambusa hambos type. 



304 


Pioc. 4(jlh Ind. Sc. Cong. : Part III : Abi>tracls 


(4) l’pi)er liillhlopes. ami drier plateaux—Miscellaueims species dominate here 
iiiixcd with those <>£ the first and second tvpc. 

(ri) Riverain type— •Syzy^iiiiii ciiiiiiiiii-Ponganiia piiniata community. 

(()) Grasslands—I'orcst clearings or plateau tops have small patches of grass¬ 
lands. 

'J’lie ecological status and sncccssioii in these types are being worked out. 

The vegetation lias been slndicd at Waghai, Raiwad, Susarda, Chikalda, J5illa>a 
Hill, IJungarda, l-'liai lidhar, Ahua, Gugh, ■Mulchuiid, Pimpn, Chadvi, Mahal, 
Chaiikhel, Lavcliuli, Subir, riiilomar, Kotbha, Shivbara, Dholeambar, Chikannati 
bari, etc. 

Several matchwood species grow m the district, vi/.., .Sohualia 
wScli. & I'hidl., Laiinca coiouiaiidclica IMerr., (iaruga phinata Roxb., Kydia calymia 
Roxb., IloloplcUa intcgiifolia Planch., Ticn'ia oodiflota L., and .Spondias vimigifcra 
Will. 

Ihiiuboos Dendiocaliiiiiiis sliiitiis Necs., and Uasnbusa baiiibos Voss, are abim- 
d.ant and are exploited. 

Several valuable medicinal plants grow m the distnci such as //c/h/cics /soia 
Linn., KcUpta piOi.trata Ivinii., .IdJialoda 'cns/ai Nee-., Ihiilcihi piio}iiti.'> Linn., 
.Asparagus laccviosiis W’illd., IIciiiidcsnnis hidicii.'^ R. l!r., Ilolai, liciia autidyscii- 
loica Wall., etc. 


83. Ecological studies on the evergreen forests. 

R. K. ARORA, Poona. 

The paper de--cribcs fliinstics rjf the evergreen forests of Xoilli Kaii.ir.i, a 
high rainfall area along the western ghats. The ecological data have been collected 
by laying transects about a mile long, and taking tpiadrals i.f 16 ft. diameter 
.'dong these at interv.'ils of 25 ft. each. 

The following evergreen coniniun’ties liav.j been established in tin high rainfall 
areas of the distrii l occurring ni.inilv on reil soil. The nnderlving rock may 
be granite, gneisses or lateritc, 

1. M\i istica-Hopca-DiO'pyios loiiimnnity, in the forests of .\iiegiindi, Yelvel'i 
.iiid .\ratarn, in the vicinitv of the Kalgal town i.s the clim.i.x over most of the 
,'ireas studied. The chief top siorey s[iecies ('f •Jiis conininnity are :— Kncma allc- 
iinata {Myiiatica. aliniiiata), llopra Sfit^htiaiia, Diospyro.s niiniipliylla, Dyscxylitni 
glaiidiilosiiiu, I’/fc.c altu'siina and otliers. Second storey has Olca dioica, Ptcios- 
pciiiiuin hcyiieanuni, Ptcrospcr}iuim accrijolium, Maltotus philippensis and Menu’- 
rylon ialbaliainini. 'I'hc thiid storev contains P.sychotiia, Lcca htdica. Calamus 
psc II dote nil is and of these Psychotria dominates. (Tround flora is chiefly occupied 
by tree seeilhngs. Regeneration of Myiisiica and Ilopca is abundant, followed by 
Diospyros, Most <jf the species show poor regeneration. 

2. Myiislica-llopca-Ciiinamomuin community occurs along the gentle slopy 
areas of the Yan. The fori -.t here has rather tm open canopy, anti the general 
vegetation is similar to the .above coininiinity. Regeneration <if Myiislica and 
Ilopca is high. Diospyro.s has a very pom" regeneiation and is absent as a tree 
spec ies from this forest and only .i fi vv seedlings of this area met with. Cinnamo- 
iniim seems to have replaced this species at Yan and shows good regeneration. 
Calamus is more prominent here than in the -ibove coniiminity. 

3. Myrislica-PoIvaUhia-Dtospyios community is developed ofl almost level areas 
and under better moisture conditions. Its composition differs from the above two 
rommunities. The chief top storey species are Kiieina attenuata, Polyalthia 
fragrans, Diospyros microphyUa, Aiioccrpns hirsuta, .Machiliis macrantha, Vitex 
altissima and Cinnauiomum zcylanicum, Olea dioica, Flacourlia monlana and 
Uoligarna are more prominent m tlie second storey. Unlike Plcrospermum spp., 
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which dominate in the above two conimunities Lcca indica is tlic coinmoucsl shrub. 
Diospyros shows beXter regeneration than Myristica and Polyallhia indicating a 
change in the successioual status of this coimnunity. 

Gnetmn nia. Piper and Pot/ios; Dipioclhia glaiucscoi:, and Calycoplciis are the 
coininon climbers in the three connminities described above. 

In the low evergreen areas, Dio^pyros-Ciniiaiiiouiuin-Xylia; and Kugeitia-Ter- 
iniitalia-Diospyros-Xylia arc the two communities which have been studied. Under 
better condition.-, these jirogrcss into h'gher evergreen fornix. Linking stages of 
succession of evergreen conimunities on red soils are to be seen here. 


84. Studies on the vegetation of Coorg, Western Ghats, India. 

C. S. PURI and R. K. .\RORA, Poona. 

Coorg IS .situated along the western ghats between latitiirks 11'^ N and 13" N 
and longitudes 75” ami 76° 27' p.'ist. On its north and north-east he the drier por¬ 
tion of the Mysore Slate while towards its south and west, evergreen vegetation 
with lofty tall trees is met with. 

The area is nio.-^tly hilly, with hills varying between an altitude of 2500' — 
5700' above sea level. Tadiandomole at an elevation of 5700' is the highest peak 
in Coorg. 

Rainfall is very hea\y aver.iging u]> to 500 cnis. annually in many of the 
forest area.s. The climate is nionsoonic though moderate during iiuist of the year, 
with leiniieratnre varying between 55” I*' and 9.5” P. 

Geologically' the area consists of unclassified rocks, mainly granites, gneisses 
and laterile.s. Red .soil supports good evergreen forests. 

Four vegetation types i e. livcrgreen, ileciduous, scrub and Grasslands arc 
met with in tlic area. The distribution of these types is governed chielly by (a) 
ty^K; of rock and soil, (b) the amount of rainfall and (c) biotic interference. 

The high rainfall areas on red soil bear evergreen forests with species 
like Kiiciiiit aftciiii<.ili}j Diph'rociiipiis tiobinaliis. Diospynus app., (iiniiiinoiiiiiin 
:.eylaHiiuiii, \oligania ajip., Polyalthis jragia»s, Syzyi;iuin spp., Eiai'ocarpiis liibci- 
Liilalus, (iaiciiua sjip., Saeiiilus iiuiciaiitlia, Ijifcas and other I'aiiiacccc, Hoped 
-ifigliHaua, ICtipliorbia loiigciita, .ilea dioied, Kema fenea, Honclia loxbiiigliii and 
Tcnuiiialia piDiiculata. These forests have a distinct stratification and are gene¬ 
rally three or four storeyed. The semi-evergreen vegetation met with at places 
chiefly consists of Caicya arlwrea, Dillniia peittagyiia and few others. 

Jloist deciduous f<,rests of Cwirg occur in areas which get a moderate rain¬ 
fall between 125 cm.s.-160 cms. annually. These forests are generally de\eloiied on 
alluvial, blacki.sh blown soils and are more common in the central and western part 
of Coorg. The chief species met with arc I'ccioua .c’laiufi.s, I^agcistroniiia laiicco- 
lata, Ginugd planata, Aibiz-Ja spp., Ptetocdipiis indrsiipms with bamboo like Dendro- 
idlainus strict us and liaiubiisa bamboos. 

Tlie low rainfall areas with rainfall of about 100 cms. or less annually bear dry 
deciduous forests which may degrade to scrubby areas, and patchy grass-lands due 
to biotic interferences. The chief components of these deciduous forests are 
Anogeissus latifoUa, Tcrmimlia tonwntosa, Lagerstrocmia iaticcolata, Madhuca 
indica, Diospyros melanoxyton, Biichanania la)izaii and others. 

The scrub on red lateritic soil bears evergreen species of Pavetta, Ixoras and 
others; while on decnluous dry zone, its components are coppiced trees of Aiio- 
geissits, Lagetstroemia, etc. with scandent shrubs of Zizyphus and Acacia. 
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The grasslands contain Eulalia, Arundinella, Thcweda and others. In swampy 
places Kriocaulon sp., I'ypha and others are seen. 

The preliminary list includes 257 species. 


85. Ecological studies of some deciduous forests of North Canara. 

R. K. ARORA, Poona. 

The deciduous forests of North Kaiiara are uiainly dislnfjuted on alluvial soils 
in somewhat low rainfall areas in the eastern part of the district. The present 
observations are based on data collected during survey of the areas of Ilaliyal, 
Sairibrani, Bhagvvati, Dandeli and the adjoining region of Dharwar. 

The soil in these areas is blackish in colour with mixed humus and at some 
places it may be gravelly. Most of the forests are developed on the alluvia of the 
various rivers which drain the district and support good teak and/or bamboo com¬ 
munities. The following distinct types have been recognised : — (a) Teak forests, 
(b) Barr.boo forests; (c) Teak-bamboo m-xed forests and (d) Forests without teak 
or Bamboo— Lagerstroemia-zUiogciisus t 3 'pe forests. 

The following communities described below from diflerent areas of the district 
are mainly edaphic or bio-edaphic in origin : — 

1. Tectona-Terminalia-Phyllanthu^ community is developed on almost level 
areas. Termiualia tomcnlosa, Emblica officinalis, Tcciona grandis, Eagersiroewia 
lanceolata, .Schlcichcra oleosa, Balberga laiifolia are the chief dominant species. 
Grewia, Bridelia and AjiojiCissiis are rather poorly represented. Zizyplius, Gardinia, 
liandia, Carissa, Hclicterfs .are the common .shrubs with climbers ot Acacia con- 
cinna, Aspaiagus. Dioscorca, Vitis and others. Tciminalia and Phyllanihus show- 
high regeneration as compared to Tectoina. Lcca macropUylla, Curculago, Cxir- 
ciima, Ruxigia and others are i>'esent in the ground layer. 

In the mixed Teak-Bamboo areas the following two communities are recog¬ 
nised ;— (I) Dendrocalamus-tcctona-.idhia; and (2) Dcndrocalamus-Tcctona-Grcwia. 
Dcndrocalaiiius dominates in both these communities. Tcciona f^iandis is better 
represntted in DciidnHalaniit'.-Tcctona-Adiua coinmunitv with a jiercetUage occur¬ 
rence of 90. Its other common as.sociates here are : GrcJt'ia liliaefolia, Albizzia 
odoratissinia, Dalbcrgia .s]i., Diospyios and others, while under the 2nd community, 
.Uinta cordifolta, Bitlra monos pet nia, Miliatiyiia patvifolia, Madliuca indica, Biicha- 
nania lancan are chiefly seen. Regeneration of Teak is better here than under 
Dendrocalamtis-Tcilona-Gicwia community, while Bimboo has a poor regeneration 
in both. 

Ijigerslrocmia-Anpgeissits Tcrminalia communitj is developed in areas where 
Teak and/or Bamboo are missing. The trees are coppiced and the area is sub¬ 
jected to biotic interferences. The forest canopy is open. I.QgersLrocmia, 
.4nogelssus, Tcrminalia with other deciduous species form the major vegetation of 
these areas. Anogeissus is better repre.sented. 

The above communities are mostly restricted to level areas or occur along 
gentle slopes. Along hilly tracts in deciduous areas where steep slopes occur and 
the altitude is higher, the vegetaton differs. While teak is prominent at the base 
of these hills, it disappears highei up. Anogeissus replace,? it here, while near 
the top of these hills Zylia becomes tlominant. In these areas Xylia-Phyllanthus- 
Anogeissus, Xylia-Dendrocalamus-Grewia and Xylui-Dcndrocalamus~TgrminaUa- 
DUlenia communities have been recognized. Regeneration of teak and/or Bamboo 
is poor in these areas showing that these communities are progressing into semi¬ 
evergreen types with .\ylia dominating like the ones met with in red-type series. 
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86, A preliminary study on the vegetation of drier parts of Bombay, Mysore and 
Madras between latitude 8.2°—17.6° and longitude 76.2°—77.6° 

n. M. WADHWA, Poona. 

The study on the vegetation of these parts includes the districts of Sholapur, 
liijapur, Raichur, Guntaku), Hellarv, Kolar and Cape-Coinorin. The area is situated 
between the Lat. 8‘2°ls to 1/ .and 76'2°K to 77 G°K. The annual rainfall varies 
from 37’5 eras, to 67 5 eras. 

The area is mostly rocky with sandstone, f.',ueisses, granite, Deccan Trap and 
at places ainygdaloida! rocks are also niel with. Tlie trappean basaltic rock which 
at places is covered by alluvial clay while at others is covered with udeareous 
tuffa or raurutny soil which do not support any tree growth. 

The soil is shallow varying from sandy loam to pure sand. 'I'he sfiil colour 
varies from red, cliocholate brown to black. 

The coninion plants of the areas are gi\en below : 

Acacia arabica. Acacia caicchu. Acacia lattonum, Ac^U‘. maimclo';, Albizzia 
aiiiara, Albizzia lebbek, Albizzia odoralissiina, AiiOi^cissus laiifolia, Bauliiitia racc- 
vwsa, Bridelia squamosa. Caiissa carandus, Caiissa spinarum. Cassia fistula, Chlo- 
roxylon swietenia, Dalbergia pauiculala, Diospyios monlana, Dodonaea viscosa, Doli- 
cliandroiic atroiircus, Krytlviiia variegata, Syzygium cumini. Euphorbia iicriifolia. 
Euphorbia tirucalli. Ficus aspenima. Ficus gomerala, Flacourtia indica, Randia 
duniclorum, Opuntia dillenii, I'ougamia piniwta, Mitiagyua parvifoUa, Slrychnos 
potatoiiiiii, tl'rigliiia tinctoria, /.izyphus oeuoplia. Meyna laxfiora, Rhus iiiysorcnsis, 
Muudaha sciicea, Feiouia liutouiu, l.asiosiphoii oioccphalus, Sautalum album, 
(iicu’ia leuax, (Mieicia hliacfolia. 

.Among the ground flora and cliiiiber> Cassia aiiiiculata, Tephrosia purpurea. 
Argyrcia ciineata, Lantaua indica, Commcltua sp., Cyanotis sp , Rivea hypocrateri- 
foimis, Ilemidesiiths sp., Rhyinhosia mniiiua, Atylosia scarabaeoides, Tridax pro- 
cumbeus, Leucas stelHgcia, Evolvulus alsinoidcs, lioerhaavia diffusa, Achyranlhes 
aspera, Jasmiiiuiu .'.ji., Melaiioccuclni's. llcteiopogon sp., Chrysopogou sj)., Cyno- 
doii daclvlon. Datura slramouium, Tnbulus tcrrestiis, Sciila indica, Asparagus asia- 
ticus Cappaiis sp., Clcomc viscosa, ludigo/eia liitifolia, etc. are common. 

The most interesting and important plants in the area is Prosopis spicigcia, 
which grows nicely, and shows a typically desert habit. The other desert plant, 
which grow well, are Salvadoia olcoiides, Cicssa cictica Aerva javanica, Capparis 
decidua, TephrOsia purpurea etc. There also grows a number of species of Euphor¬ 
bia, (ireu'ia etc., whiih occur tyiiiially on rotkv h.ibitat in the Indian desert and 
the -Aravallis. 


87. A preliminary study on the vegetation of Central India. 

PURI G. S. and B. Itl. WADHWA, Poona 

The Central India comprises of the erstwhile princely States of Madhya Bharat, 
whole of Bhopal and Vindhya Pradesh. The Central India is situated between 
Latitude 20'5°N—27-5°N and Longitude 75 5°Ii—80°K, and has an annual rainfall 
ranging between 130 to 257-5 cms. 

The principal rock forniaticn found in 'he area are Recent alluvial, Deccan 
Trap and Vindhyan limestone, granite, gneisses, sandstones etc. The geological 
conditions seem to affect greatly the distribution of forest communities. 

The forest fall under Tropical dry deciduous. Tropical moist deciduous. Tropi¬ 
cal semi-evergreen and Sub-tropicsl forest types. The most common forests are 
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()1 Tfiik, iiUhongli I’ulea forest aiul mixed Teak forest are also met with at many 
places. The Teak forest are found on Trap rocks; and riverine alluvial as distinct 
successional stages. 

The common associates of wet tyi>e Teak forest are Oiif^ciiiia oojt’iiiensi^, Ter- 
iiiiiialia tomentosa, Aii0f>eissi(s latifolia, Adnia cordifolia and HalbergU^ latifolia 
and of dry type Teak fore.st are TcnninaUa toinentosa, liowctlia srnala, Lagcr- 
!<trocinia Diospyros inclaywxyloii, Caicya arborca, Otigcinia oojciiiensis, 

Stociilia iircnt, Biichniiania lanzau, Ptcrocaipu.s inai.^iipiuiii. liiitca Mipciba, Lannea 
Cinoniandclica and Acglc marniclos. 

In tlie mixed Teak forest the commonest sptjcics is Teiininalia tomentosa. Tlie 
(,tlier cfjminon .species are Chtoroxylon swictvnia, Dio'ipyios mehDunylon, Madhnca 
indua, Embtica olticinahs. Lagci stroeniia paivifloia, Soyinida jehrije^a, .'sctilciehcia 
oleosa, liuehanania lanzan, Adina coidifotia, .Icacia catechu, Datbogia latjjolia, 
OiifiCinia oojeincnsis, liutca nionospcinni, Acgle inannclos, (ja)denia latifolia, Elaco- 
dcndion gtanium and Anogeissiis latifolia. The Xyctanllies arboi-tiistis and Ilclic- 
teies isoia are common in the undergnmlh. 

The preliminary list of plants of Central India includes 400 species, both 
collected ainl identified hy the authors. 


88. Study of the vegetation of Sutgatti Forest in the Western Ghats. 

h. S. .\IITTJ.\, I'oona. 

'Pile paper deserihes the vegetation of Sutg.itti loresl in the Ik-lgauin district, 
situated along Poona Belgaum road at an altitude of 1200 3000 ft. above sea level 

'I'he soil is black having stones and gravel on the surface at some places. .\t 
h.wer layers it is mixed with nodular pieces of lime and small fragments ol dis¬ 
integrated trap rock.s. 

'The climate is typically mon«oonic with an average annual rainfall ol 114 cms. 

The vegetation can be recognised into four dominant types viz. evergreen, 
ileciduous, scrubs and grasslands; most eommon ty])e being deciduous forest. 

'Pile flora at present comprises of about 200 species and the following families 
seem to be well represented— 

I. Lcguniinosae. 2. Giamineac. 3. Cypcraccac. 4. ISfalvaceac. ?i. Ebenaceae. 
r>. Eiiphorbiaccac. 7. Acanthaccac. 8. Compositae. f). f'cibenaceae. 10 Conibieta- 
ccac. 

The common trees of the area are— 

Pongamia pinnala Pier., Tcclona grandis L.f., Tcnninalia paniciitata Roth., 
Morinda tinctoria Roxb., Chtoroxylon switcnUi D.C., Lagctslrocmia paivifloia 
Koxb., Santalam album kmn., Cordia much'odii Hk.f. & T., Carcya arborca Roxb., 
Bntea monospenna O. Kun'ze., AnogCisstts latifolia Wall., Cochlospeiniinn rel'gio- 
sum .\lston. 

The undergrowtli has the seedlings of trees the names of which are given 
aljove and the herbs present are Chiysopogoii monlanHS 'J'rin., Alternanthera 
sessilis R. Rr., Glo^socardia lincarifoUa Cass., Setaria glanca Heauv., Evolviilns 
aUinoides Linn., Amaranthus splnosns Linn., Oxalis corniciilata 1/nm., Achyran- 
Ihes aspera Linn. 

The climbers and shrubs are Diploclisia glauccsccns Diols., Dioscorea oppositi- 
folia Linn., Hemidesmus indlcns R. Br, Lantana ramaia Linn. Dodonaea viscosa 
Jacq., Acacia torta Craib., Randia brandisii Gamble., llelicleres isoia Linn. 
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89. Studies in the vegetation of Deccan Trap Country—II. Plants of Belgaum an'd 
Kolhapur area. 

B. S. AHUJA, Poona. 

The area covered in this investigation includes the districts of Belgaum and 
Kolhapur, between latitude 15-5'=N and 17 2°N and longitude 73 7°K and 75-5°E. 
The adjoining area;, northern area ot Dvccjn Trap, comprising of the districts of 
Poona, Satara, Thana, Sholapur and Ahmednagar have been studied by Puri and 
Jain (1958) and of the southern territory Norlli Kanara, a flora has been prepared 
by Puri and Arora (1958). The ffiresl vegetation slud.ed is more or less of open 
evergreen type except in small parts of Kolhapur district which has deciduous 
scrubs and grasslands. 

This area is niountaiieous, cut up by isolated plateaux and narrow valleys. It 
has an average altitude of 1200 ft.—3000 ft. above sea level. 

The climate is typically monsoonic with an average annual rainfall of 150 cnis. 

The flora studied at present conipri.ses of about 750 app. The most common 
families being Leguminosae, Gramineae, ComposHae, Euphorbiaceac, Labiatae, Mal¬ 
vaceae, Acanthaceae, Cyperaccae, Urchidaceae and Rubiaceac. 

The most common iil-.nts in the area arc— 

Tcrm'nialia bcllcrica Roxb., Tcnniualia paiiiculata Roth., Atiogcissus latifolia 
Wall., Layersiroevtia p.in iflom Roxb., Dio^pyras candoUcaiia \\ t,, Diospyros mela- 
noxylon Roxb., Cordia dichotoma I'orsk. f., Ehrctia laevh Roxb., Tcclona grandis 
Iv.f., Sa}italani alb'wi Linn., Rlallotus philippcHsis Muel., l-'lacouitia iitdica Merr., 
Abutilon ittdicum .Sweet., HeUctcics isoia Linn., Zizypittis mauraliana Lamk., Zizy- 
phus ocnoplia Lamk., Zizyphm, xylopyra W., Randia b)audisH t>amble., Mcyna 
laxiflora Robyns., Ixcna arborca Roxb., Lan/ana can’ara Linn , Ca}issa coitgesta 
Wt., Grewia liliacfolia Vahl., DiplocUsia glauccsccus Diels., Dioscorea oppositifolia 
Linn., Cyyptolcpis buclianani R. & S., I'cimniia cinoca Less., Calolropis gigantea 
R.Br., Apliida varia Hack., 7 hnneda Iriandta Forsk., Scitrrula paresitica Linn., 
Aeridcs macolosuin Liadl. 


90. Vegetation of Tehri Garhwal District (North West Himalayas). 

RAJ KDMAR Gl.'PTA, Poona. 

Tehri Garhwal is a small erstwhile princely state situated between Lat. 30-3° 
and 31 •IS'’ and Long. 7753° and 7928° having an area of about 4500 sq. miles. 
It has a typical vegetation of oaks and conifers. In the district, oaks are the 
Climatic Climax Vegetation find Conifers come up as a result of the disturbance, 
cither naturally (laud slide, avalanche, glaciation) or by artificial means such as 
human interference in the form of sliifting cultivation, felling, fire etc. 

The climate of the di.strict is very much diversified on account of the varied 
physical features. The lower and cuter ranges have a climate similar to the plains, 
whilst the higher peaks are always covered with perpetual snows. The configura¬ 
tion of the ground exerts a great influence on the distribution of rainfall. Rainfall 
at places that are protected by ridges is very small but at higher altitudes in the 
interior of bills it is heavier, bcl not as much ns along the outer hills. 

The geology and mineralogical composition of the original rock type exerts 
a great effect on the growth, development and succession of forest vegetation. The 
chief types of vegetation that have been studied in relation of rock and soil are 
as follows : 

Alpine pasteurs and Grass lands Above the limit of tree growth on granite 
formations tliis community is seen. Its chief associates are Betula tUilis Don., 
Rhododendron campanulaium Don., in the upper half and Quercus semecarpifolia 
Smith., Abies webbiana, Spach., are on the lower half. Some of the common herbs 

III—40 
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are Anemone rivularis Buch-Hani., Corydalia meifolia Wall., Gentiana aigentia 
Ro 3 'le., Picrorkiza kurrooa Beiitli., Pediculaiis pectinata Wall., Primula invohicralia 
Wall., Valeriana ivalUchil DC., and Kancctilvs hirielliis Royle. 

Forests and Pasteur lauds on Morainic deposits On the glacial morainic 
deposits pure A hies ccmiiiunity is present, but at some places it is, mixed with 
Picea smithiana Beiss., Acsculus indica Colebr., Juglans regia Dinu. and Acers 

Abies community In this zone Oiierciis scmecarpifotia. Hies and Itctnla utilis 
occur in mixture.s among tlieniselves and with other .species siiCh as Ccd>us deodara 
Hk. f., Pinus cxelsa \^^^ll., Taxtis baccata Linn., Ptunits padus Linn., Aesculus 
indica Colebr., and Acers on tl.o unglacialed regions. ;\t the top, forest of Betula 
utilis Don., predominates and Qucrciis scmccarpijolia Smith., and Abies are pre¬ 
sent as subsidiary .species, 

Abies pindiow Spich., Picca smithiana and Q. scmecarpifotia Smith, commu¬ 
nity :—This zone is developed mainlj' on the southern slopes and in unglaciated 
hotter aspect of morainic deposits. Qnercus semecarpifolia Smith, predominates 
on the spur, while in gullies y4b/c.s pindrow Spach predominates. Oaks are very 
few forming at places an understorey in the spruce community 

Quercus semccarplfoUa coninmnity : —Below the Abies community Qucrcus 
semecarpifotia is present on quartsite, schist and shale formations and is associated 
chiefly with Picris ovalifolia Don., Rhododendron aiboreuni Smith., Taxns baccata 
Linn., Aesculus indica Colebr. and Juglans regia Lmn. 

Ptmis cxelsa and Cednis dendam community : No extensive natural forests of 
Cedrus dcodaia are found m the district. But the growth is localised in patches. 
At low elevations Cedrus deodara is associated with Pinus cxelsa and Pinus rox- 
burghii while Deodai-kaiP, ‘Deodar-kail and chir’ combinations are frequent. 
Quercus incana with Rhododendron arborcum Smith, and Piciis Ovalifolia Don. 
occupy damp places. 

Quercus dilalala community : —This zone extends between altitude 7500—9000 ft. 
along 'nalas' associated wilh Popuhts ciliata Wall., Rhododendron arborcum .Smith., 
Juglaiis regia lYinn., Picris evalifolia D. Don., and Cedrus deodara. On the upper 
limit it is associated with Q. scmccarpifolia Smith community. 

Quercus incana community : —This zone overlies Pinus roxburghii., its chief 
associates are Rhododendwn arboreuni Smith., Picris ovalifolia D.Don., and Pyrus 
pashia. Scattered chir is .sometimes present at places where the climax vegetation 
is disturbed. 

Pinus roxburghii community : —This community forms extensive forests in the 
district. The crop is generally pure, except at low elevations, where it is mLxed 
with other species such .as Acacia catechu, Maliotiis phillipensis, Anogeissus lati- 
folia, Terminalias etc. Towards the top and shady places in gullies Q. incana 
Roxb., Pieris ovalifolia D. Don , Rhododendron arboreum Smith., Myrica nagi, 
mixes up in varying oroportiou according to the degree of exposure and moisture 
content of the soil. 

Euphorbia royleana and Carissa opaca [C. spinarum) Community ; On quart¬ 
zite and conglomerates on dry hot aspects this community is seen. Its chief asso¬ 
ciates are Rhus parvtflora, Mallotus phillippinensis, Zizyphus, Calotropis, Cole- 
broohea oppositifolia etc. The successional status of all these communities have been 
given. In general the conciusions from this area are in conformity with studies 
of Puri from the Western Himalayas. 


90a. Ecology of Chota and Bada Simla Hills at Jabalpur. 

S. C. PANDEYA and L. R. PATIL, Jabalpur. 

Chola and Bada Simla are two adjoining hills situated east of the town of 
Jabalpur. They are made up of lameta beds which are fluviatile deposits resting on 
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older rocks. The hills are under severe erosion and extensive area is exposed with 
lime clays, kankar and nodular mass. Rainwater transports calcareous clays down- 
slopes. 

The hills have been studied phytosociologically and it has been observed that 
the vegetation can be divided into three zones, viz., top, upper and lower slopes 
and foot of the hills. Trees grow like a collar round the top. Shrubs and low 
trees occui^y lower slopes and mainly grasses dominate the foot. 

Boil profile at the foot of the hills has been studied. Clay predominates the 
soils which are having medium exchangeable calcium. 

Thus trees probably least tolerate calcium and grow only round the top. Next 
come the shrubs occupying the lower slopes. Grasses probably can withstand high 
calcium. Scanty vegetation is correlated with high percentage of clay in soils. 
Root studies are in progress. 


90b. Contributions to the Ecology of Acanthospermum hispidum DC. 

S. C. PANDEYA and R. S. GOSW.Vlill, Jabalpur. 

Acanlhospcriuum hispidum DC., belonging to the family Compositae, is a new 
species to India. It w'as first noticed by Rev. Fr. Santapau in 1945. Since then 
it has become wide spread throughout India. It is a herb going ujito 5 ft., when 
under competition. It comes up in July and dries by November; with winter rains 
it may sprout again only to dry by April. 

As a start to search the causes for the wide spread distribution of this species 
the following observations have been made : — 

1. Culture e.\periments : 

(a) Plants have been grown in different types of soils, viz., alluvium, laterite 
t>pe, calcareous, black cotton, sandstones and granitic. The plant shows best growth 
in alluvium. 

(1>) 4 sets of pots, as given above, were prepared, one set was watered daily, 
second watered alternate days, third weekly and fourth was left in open and received 
only the lain water. First and second sets have shown better growth in all tj'pes 
of soils. 

2. An analysis of soils collected from different places reveals that the species 
grows best in sandy soils having good percentage of soil moisture. Length and 
breadth of leaves is greatest in such places. 

3. Osmotic pressure studies of the plant have further confirmed the above 
observations. 


rV. PHYSIOLOGY 


91. Soil moisture in relation to wilt of gram 
Sclerotium Rolfsii sac. 


(deer Arietinum L). caused by 


S. B. MATHUR, Agra. 

Influence of three levels of soil moisture (10%, 15% and 20% on oven dry 
w'eight) was investigated on seedling mortality in gram {dear arietinum L.) caused 
by Sclerotium rolfsii Sacc. The seedlings were raised in glazed pot cultures kept 
in glass house and the soil was infested with the inoculum grown on com-meal 
sand medium four devs before sowing. Six seeds were sown per pot, and five 
pots were allotted for each treatment. Controls (without inoculum) were also main¬ 
tained. Observations on needling mortality were recorded foi 44 days after sowing 
at intervals of 11 days. Total percentage of seedling mortality for each level of 
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scjil iiKu'sture ami also the percentage mortality at each interval indicates that the 
percentage seedling mortality :s the highest (93%) at 10% soil moisture level 
and decreases progressively wi'h increase jn soil moisture levels. (53% and 30% 
at 15% and 20% st.’il tnoisture levels respectively). Further, the rate of mortality 
is also higher in 10% than ni 15% or 20% moisture levels as shown by^the number 
of days taken for total mortality. 


92. An acid—base indicator pigment from a Streptomyces spp. 

P. P. WUKIIKRJFF, R. SINHA and P. N.\NDI, Calcutta. 

A j ignimit was isidatcd from a Siicptoniycc', .•■pp. The pigment was blue in 
alkaline and red on ncal side of the pH. The culture was grown in CZ—Dox 
medium supplemented with 0 2% malt c.vt. and at pH 6-8 in stationary flasks. In 
shake flasks, neither there was production of pigincni nor growth was observed. 
The pigment was pptd. out by the addition of 2 N IICl. It was centrifuged out 
and washed well with vvater and finally dried The pigment showed imsitive 
phenolic reaction. Solubilities of the pigment in different solvents were observed 
The pigment was .separated chromatographically on cellulose powder column and 
five fractions were obtained. 

These five fractions were supported by counter current distribution technique. 


93. Effect of pH on the production of a fungistatic substance by a new strain of 
Streptomyces Giiseu (Krainsky em. Waksm. et al) Waksman et al 

K. C. HASH CHADDHARY, Agra. 

A new strain of SlrcptoDiyns f’}isciis iKrainsky em. Waksm. et al) Waksman 
et al reported to produce a fungistatic substance (Basu Chaudhary 1956) active 
against Altc>-}iaria solani and Uelminlho^poriutv oty~eae has beer, investigated in 
relation to the effect of different initial pH ranges (3-4, 5 4, 6-6, 7 0., 8 2 and 9.0) 
on the growth of the .Actinomj cetes and the metabolism of the active substance, 
wherein it has been found that the growth of the organism was almost nil in pH 
lc\els 3-4 and 5 4, al.so the fungistatic activity was corresixmdiiigly low or none. 
As tlie pH was laised both the growth, expres.->ed in terms of mycelial dry weight, 
and the production of the fungistatic substance iiiertased opliiiium being at 7-0. 
Growth and production of the active sub.staiice were closely related with initial 
pH of tlie medium. 


94. Nitrogen nutrition of Helminthosporium rostratam Drechs. 

G. r. AGARWAIv, Jabalpur. 

The paper describes the growth and sporulation of Helminthosporium rostratuni, 
an isolate from the foot rot of wheat, on various nitrogen compounds. 

The fungus could not grow in the complete absence of nitrogen from the culture 
medium. Asparagine supported the best growth followed by sodium nitrate, ammo¬ 
nium nitrate, ammonium sulphate, ammonium chloride, Di-valiae, -sodium nitrate, 
urea, potassium nitrate and peptone. This adds H. rostratum to the small list of 
fungi which grow on nitrites. Role of pH in the utilization of sodium nitrite is 
discussed. The fungus as a re.sult of its metabolic activity changed the final re¬ 
action of the culture tnediuni. Nitrite nitrogen could be utilized in fairly acidic 
medium. 
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9S. Influence of different carbon and nitrogen ratios on the growth and sporula* 
tion of the two Dry Rot strains of Fuaarium coerultum (Lib.) Sacc. 

G. P. AGARWA.L, Jabalpur. 

The paper deals with the influence of different carbon nitrogen ratios on the 
growth and siwrulation of the two strains of Fusafiiim cocrulcutu, the incitant 
of Dry Kots of potato and Colocasia antiquoinni, in liquid medium adjusted to pH 
6-4, the optinmni for the two fungi. Righly diiferent combinations have been 
tested with glucose and potassium nitrate as sole sources of carbon and nitrogen. 
The orgaiiisins could grow' and develop good sporulation even in the lowest amounts 
of carbon (0 2 gin. per litre) and nitrogen (00125 gm. per hire). The maximum 
of carbon and nitrogen used w'as 16 gm. per litre and 4 gm. per litre respectively. 
The optimum C/N ratio for the growth and sporulation of both the strains was 
16 gm. carbon/2 gm. nitrogen per litre. The data of the experiments indicate 
that the greater uptake of carlxm by the organisms is possible without a corres¬ 
ponding increase in the amount of nitrogen whereas the greater uptake of nitrogen 
IS limited b^ the supply of carbon. 


96. Effect of trace elements on the growth and sporulation of some pathogenic 
fungi. 

G. P. AGARWAD, Jabalpur. 

The influence of four trace elements (Zn, Mn, Cu and Pe) singly and in all 
possible combinations, on the growth and sporulation of Ciirvularia pe»niseli 
isolated from Peninsetiii)t. typhoidcum and the two strains of Viisatium coerulcum 
isolated from dry root of Colocasia anliquomm and potato, in the liquid medium 
has been dealt. The three fungi behaved differently to the various treatments. The 
trace elements, singl 3 ' or combined, increased the dr\- weight of the organisms and 
appeared to be essential for their sporulation. 'fhe best dry weight and sporulation 
of the fungi was recorded when all the four elements were combined together. 


97. Ultraviolet irradiation of Aspergillus niger—I. Dose Effect curve of ultraviolet 
radiation in Asp. niger. 

A. K. MISHRA and P. NANDI, Calcutta. 

The aqueous spore suspension of A. niger was irradiated with ultraviolet bf 
wavelength 2537 A emitted by a low pressure 4-watts G.R. UV germicidal lamp. 
The radiation energy was (calculated with the help of dosimeter) 100 ergs /ninP/sec. 
The time periods of irradiation were 4, 8, 12, 16 and 20 minutes. The rate of killing 
due !to radiation increased with higher doses but the rate of rise in mutation of 
frequency is not parallel to that of killing rate. The mutation increases to a 
maximum and then decreases rather erratically. 'Die highest mutation frequency 
was observed at a dose rate of 12-minutes exposure. 

The morphological and the biochemical mutants were 91 and 3-5 per unit 
respectively. The former showed a wide range of variation of the colour of the 
conidia, structure of the colonies on agar plates and pigment produced on the 
reverse of the colonies. The following deficient strains were observed among 
biochemical mutants arginine, proline ornithine, citrulline, glycine, leucine, 
methoinine, cystine, cysteine, phenylalanine, lysine, issoleucine, histidine, p-amino- 
benroic acid, folic acid, nicotinic acid, pyridoxine, thiamine, biotin, choline, 
inositol, adenine, hypoxanthine, cystine and uracil. 
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98. Ultraviolet irradiation of Aspergillus niger—II. Effect of pre>incubation on the 
frequency of mutation and rate of killing. 

A. K. MISHRA and P. NANDI, Calcutta. 

Of the various factors modifying the mutagenice effect ultraviolet, j)re-incuba- 
tion of spores plays a definite role. Spore suspension of A. niger were incubated 
for 0, 2, 4 and 6 hours before irradiation. The results show that the rate of killing 
due to irradiation increased with the prolongation of the period of incubation. The 
rate of mutation increased only upto 4 hours of preincubation beyond which it 
declined significantly. 


99. Ultraviolet irradiation of Aspergillus niger—III. Photoreactivation. 

A. K. AIISHRA, vS. R. CTIAKRAB.\RTY and P. NANDI, Calcutta. 

In niicroorganisins certain changes are produced by ultraviolet radiation of 
wavelength about 2500 A units. The effect of radiation can be coitntcracled if irra¬ 
diated organisms are reexposed to visible light and ultraviolet radiation of higher 
wavelength which is termed as photoreactivatiou. 

In course of our investigation on induced mutation in /Ispcrgillus niger by 
ultraviolet radiation samples of irradiated spore suspension were exposed to (a) 20- 
watt Phillips Day Light lamp, (b) diffused light of the laboratory room and (c) direct 
sunlight for carying periods of time at .15 1°C. The effect photoreactivatiou was 
observed in all cases and the most effective dose was 30 mins, ex'itosure to direct 
sunlight. The percent survival increasaed from 4-6 to 12-1 in this c.ase due to reversal 
effect of light of higher wavelength. 


100. Transplantation studies on Sal (Shorea rohusta) seedlings and some asso¬ 
ciated weed species. 

HARISII P. BHATNAGAR, Dehra Dun. 

Adverse moisture balance is supposed to be one of the many causes of the 
failure of natural regeneration of sal (Shorea robusta Gaertn.). In order to assess 
the comjiarative utilisation of and competition for available moisture, studies on 
transiiiration of sal seedlings in weeded and unweeded plots were carried out along 
with a common weed species (M. jihilippensis). 

The study revealed clearly that the sal seedlings are deprived of soil moisture 
to a significant extent by the weed species. This is mainly due to the competi¬ 
tion, for available water, exerted by the presence of other species in abundance. 
Mallotus phUippensis is probably the chief competitor for soil w'ater, its rate of 
transpiration being comparable to that of sal. 

The study serves to confirm the desirability of cutting weeds specially Mallotus 
phUippensis bushes in the early sirmmer before rains (April-May), when the period 
of greatest competition for soil water begins and which is also the period of 
maximum growth of sal seedlings, and again in October and November when 
there is renewed competition for soil water. 


101. Physiological basis of Usar (Alkali) Tolersmce—I. Absorption of Na, K 
and Ca. 

K. L. MUKHERJEK, K. vSATYANARAYANA and C. C. RAO, Varanasi. 

An effort has been made to investigate the causes for the alkali tolerance 
of Eragrostis tenella in the soils at the vicinity of Varanasi. Na, K and Ca in 
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the component parts of the plant have been analysed by means of a flame photo¬ 
meter. The analyses show the influences of these cations over each other regard¬ 
ing their absorption and subsequent distribution within the plant. The absorbing 
organ .shows wide fluctuations in the contents of these elements under normal 
and alkaline conditions, but their subsequent distribution in the plant body is 
judged by the behaviour of the elements towards the plant growth, specially under 
unfavourable edaphic conditions. Toxic elements (e.g. Na) maj^ possibly be re¬ 
tained by the roots and not allowed to translocate freely inside the plant body. 
A sort of regulatory mechanism is perhaps existing in roots which govern the 
distiibntion of unhealthy elements for plant growth. Stems act passively in re¬ 
gularising this translocation process e.g. higher calcium content in the stem shows 
an antidoting effect in the progress of sodium from the roots towards the leaves. 
As a result of these, the leaves are kept as far as possible in a state of physiological 
balance for a successful functioning of food manufacture ainl are least eflecicd by 
changes in the edaphic conditions. 

Further work is in progress with other alkali tolerant species to confirm the 
above findings. 


102. Physiological basis of Usar (Alkali) Tolerance—II. Relative absorption of 
water and sodium carbonate. 

jv. L. MUKIIFRJRIi) and h. V. VENKATA RAMAN, Varanasi. 

The comparative tolerance of Eragrostis tenella, Eleusine sp., and Cyperus 
rotundus to withstand high alkalinity due to Na^CO, in the culture medium has been 
worlo’d out. The susceptilde species C 5 'perus are found to possess certain charac¬ 
teristic features different from those of the tolerance species Elcusine and Plragrostis. 
Tlie 3 ' are poor in their water absorbing capacity in an alkaline medium and pro¬ 
bably possess a less powerful regulatory mechanism in roots in restricting the 
incoming and subsequent distribution of unhealthy elements hke Na. Tolerant 
species like Eleusine can stand a very high concentration of Na.CO, in tlie root 
environment but at the same time possess considerable water alisoibing and alkali 
accumulating capacity with a high ratio of the amounts of absorbed water/absorbed 
NajCO,. On the basis of the findings of the present experiment and earlier experi¬ 
ments it wll perhaps be not too impertinent to deduce the presence of a sort of 
regulatory mechanism in the roots of alkali-tolerant species which governs a 
selective absorption and distribution of toxic elements like Na in the plant body. 


103. Physiological studies on salt-tolerance of crop plans.—V. Use of lAA to 
overcome depressing effect of sodium sulphate on growth and maturity of 
wheat. 


M. N. SARIN and I. M. RAO, Agra. 

Local saline and alkaline soils contain a fairly large amount of sodium sulphate, 
even upto 0-2C9% (on air-dry soil). Reduced crop growth or even complete failure 
is a common feature in such areas. The present study was undertaken to find out 
the adverse influence, if any, of a fairly high concentration of sodium sulphate on 
growth and maturity of wheat and to evaluate the possibility of its neutralisation 
by treatment with the growth promoting substance, lAA. 

Seeds of wheat C. 591 were subjected to presowing soaking (half-immersion) in 
5 ppm. of /S-indolylacetic acid (lAA) solution and in distilled water for 24 hours 
and were sown in pots along with untreated seeds. Two series were maintained 
for each treatment; (i) with 01% (in 1955-56) and 0T5% (in 1955-57 and 1957-58) 
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of sodium sulphate added to the soil, (ii) normal soil without any added sulphate. 
The experiment was conducted during three years i.e. in rabi (winter cropping 
season—October to .April) of 1955-56, 1956-57 and 1957-58. 

The lower dose of sodium sulphate (0T% on air-dry-vveight of the soil) did 
not decrease the shoot-dry-weight and yield of grain, but the liigher dose (0T5%) 
was definitely inhibitive; the average reduction in shoot-dry-weight and yield of 
grain due to the suli)halc for the three years amounted to nearly 12% and 16% 
respectively. 

Presowiiig soaking of wheat seeds in lAA solution increased on an average the 
shoot-dry-vveight liy 19% but scarcely affected the yield when the plants were 
grown in normal soil. In the ‘sulphate-soil*, however, lAA-treatment increased 
significantly shoot-dry-weight and grain-yield of the plants by 50% and 31% res- 
pectiveh' over the untreated set; further, plants from the TAA-treated seeds, grown 
in the ‘sulphate soil’, .showed even better growth and 3 ’ield than those from un¬ 
treated seeds sown in normal soil, the average increases in the slioot-dry-weight 
and grain-yield being 34% and 13% respectively. It clearly show's the utility of 
lAA-treatment to overcome the depressing effect of the sulphate in the soil on 
growth and maturity of wheat plants. Presowing soaking of seeds in distilled water 
gave erratic results; in the saline soil it was definitcl}' harmful to the 3 ’icld of 
grain. 

The mechanism of the sulphate-injury is di.scusscd and the use of synthetic 
phr-tohonnones in crop husbandry is advocated. 


104. The effect of unsaturated Lactone (8-Hexeno) on the esterification of 
inorganic phosphate in higher plants. 

S. K. ROY and (xAIiss) MADHURI DUTTA, Calcutta. 

Oennination of seeds are known to be associated with an increased respirfitory 
and enzymic activities. The germination inhibitors, uns.aturated lactones inhibit 
respiration, but lililo is known of this effect on phosjihorus metabolism in higher 
plants. Kxiieriments were therefore carried out to study the effect of 5-hexenolac- 
tone on the course of esterification of inorganic phosphate in seeds whose germina¬ 
tion was inhibited by the lactone and also in seeds of the same age but grown 
normally. The plant materials were incubated in a buffer solution containing P’" 
in the form of Na^HP’TI^ in presence of different concentrations of the lactone and 
after two hours the acid soluble phospho-compounds were extracted in TC.A solu¬ 
tion and fractionated into the usual “Barium-insoluble” and "Barium-soluble 
alcohol-insoluble” parts. I'ka sodium salts of the esters were obtained and the^' 
were analysed by pajier chromatography and autoradiography. The compounds 
w'ere identified by chromatography and Rf and the radioactivity in each spot 
was determined to ascertain the relative distribution of the P’° in the different 
compounds. 

The results reveal tiiat the most significant effect of the lactone was a retarda¬ 
tion of the uptake of phosphate, thereby confirming the earlier suggestions that 
lactones act by affecting the membrane permeability in a way as to prevent the 
entry of soluble nutrients in the cells. This effect was proportional with the in¬ 
creasing concentration of the lactone but was less so on seeds germinated normalh'. 
Of the little P” taken up, a comparatively higher fraction was recoverable as 
inorganc phosphate in the lactone-treated seeds. The esterification was disturbed 
but to a lower extent. It was noticed that increasing age of the normally ger¬ 
minating seedlings increased their resistance to the lactone effect, as the effect of 
the lactone on the 5 days’ old seedlings was hardly discerniule. ATP, ADP, and 
AMP imbibed a comparatively higher activity in the lactone treated seeds and this 
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would require a further investigation of the elfeet of the lactone on energatic 
phosphorylation. It is suggested that the gerimnation mhibitation by S-hexeno- 
lactone is associated with an inhibition of the process or processes responsible for 
the appearance of enzyme activity on geriiiiiiation. 


105. Location of Photosynthetic Products in green leaves. 

D. IjASU and S. P. SUN, Calcutta. 

An investigation has been uiidertakeii to study the dislnbutiuii and localisal ion 
of the products of photosynthesis in the leaves of lliloxi Soylx;an and Antigoiiuni 
U'ptoptis. 

Two week-old Ihloxi So_\ bean seedlings and leaves of A. Icplopm were allowed 
to take up NajHP‘''t )4 from a nutrient solution of jiil 6 0 with or without C"ti, 
in light. The leaves were homogenised in a Waring bleiulor in 0 sucrose 
solution, the cell debris removed bj- filtration through sevctal lasers ot cloth 
followed by low and high speed centrifugation. 'I'lie chlorojihists spun down at 
high speed were washed further with sucrose .solution, the supernataiil solutions 
coinbineil and cold acetone added to 60'-/o saturation. 'I he lloceuleiit piecipitate 
formed on standing foi 24 hours at 0°C v\as washed repeatedly with cold 6hVo acetone 
and drieil. Kadioactivity of iiidi\ idnal fractions were cuunlcd with an entl-wiiidow 
/i-counter. 

When NajTTP’‘'0, was supplied through the loots of intact sojbeaii plants the 
specilic activity of acetone-ppt. was found to be l.'f times that of the chloioidasl ; 
80% of the chloroplast activity could be extracted with 80'',', ethanol. When allowed 
to photos}nthesise in an almosiihere of C“Oj for 5 min., the two topmost le.ives 
Were found to po.->sess a photos} nthetie rate higher than the lower ones. When 
the eomiKiimds were separated on paper chromatograms, comjiouiids in the nucleio- 
tide area were found to be formed at a rate much higiier than the phosphate 
esters in tliese leaves. 

When Na^ilP^T)^ was fed through the petioles of A. Icptopus for 90 mins, 
followed by photosynlliesis in for 5 mins, the distribution of radioactivity in 

chloroplasts was found to possess a relatively small fraction of total radioactivity. 
20% of the water soluble products could be iirecipitaled with acetone. Kinetic 
studies on C''0, fixation with leaf discs indicated a linear relationship between 
the incorporation of C** in the acetone precipitable substances and lime. In oilier 
water-soluble components, however, the rate was relalicely slow for the first 3 mine 
followed by a sharp rise. Activity in the chloroplasts also increased with time. 
.Analysis of the acetone precipitable substances indicated a preponderance of phos- 
jihate esters. 


106. Effect of nucleases on photosynthetic reactions. 

11. 11. TIISWVS and S. P. vSKN, Calcutta. 

It has been suggested that nucleic acids have important roles to play in the 
synthesis of prolein.s, {xily.saccharides etc. It was considered worthwliile to in¬ 
vestigate whether the CO, fixation reactions in photosynthesis are also nucleic 
acid controlled. Cells of Nostoc vihscoiuuv and L'lilotclla pyicuoidosa were in¬ 
cubated w'ith NaHC'O, in presence of light for 2 hours after treatment with 
DN.\a.se or RNAase. It has been observed that the total amount of CO, fixed is 
lowered liy treatment rvith the nucleases, the inhibitory effect of DNAa.se being 
more marked than that of RN.Vase. Paper chromatographic analysis of the pro¬ 
ducts revealed that the elfeet of iiuclea.ses on tlie distribulion of C'^ was most 
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rciiiarkaldc in tlic case of nucleotide,-. an<l sncro.sc; wlule the nucleotides recorded 
an appreciahle increase, activity in sugars decreased considerably. Aspartate and 
glutamate however incorpcraltd more of the C'‘ than the control. It api^ears that 
the relative dstribution of C'^ into the ‘true’ photosynthetic products e.g. sucrose 
and in the Krebs c\cle acids .iiid related compounds are affected by U’catinenl with 
nucleases. 

When the algal cells were incubated with for 75 sec. followed by 

Ihinuin fractionation and chromatography it was observed that the 1’^' incorpora¬ 
tion into the adenine nucleotides was not attected by nuclease treatment. This 
might be interpreted to indicate that tlie pliosphfjrvlalioii step in iiliolo'.ynthesis 
is unaffected even though the CO^ tixation uactions are. 


107. Diurnal and Nocturnal changes undergone by chloroplasts in Motor cells of 
mosa pudica Linn. 

MRIDULA DATTA and ASHOK CIlATTliRJIil-:, Calcutta. 

In the cortical cells of the piilviims of the sensitive jdant Mimosa l>iti.iica Linn., 
I'hlorophists are absent. There occur in these cells numerous small oval to elon¬ 
gate moving bodies, the nature of which ha\e not been fully explainetl in literature. 
These bodies appear to be linked with chloropl.ist formation which again is related 
to loss of motility by the cell. This latter occurs in various wa 3 'S, viz., (1) When 
the plant is placed in the dark (2) When leaves in the held grow senile, and, 
(3) the pulvini of plants with lesser degrees of motility viz. Miutosa pudica, 
Aveirhoa carambola. In these eases, the Ixxlies gradually group together which 
then merge into larger bodies, each of which in time develops into a regular 
chloroplast, giving the grara test with Strugger’s Rhodainine B method. When 
dark treated plants with regular chloroplasts are placed in the light, there occurs 
a gradual breakdown of the complex chloroplast structure and once more the 
small free particulate bodies appear in the cytoplater. These bodies undergo 
modifications every evening with the onset of darkness, but do not overnight 
change into complete chloroplasts as the latter stage takes at least 36 hours to 
be reached. Present indications are that tlie.'te changes may possibly be tied up 
with the varying sugar content of the cell. 


108. Auxin-induced metabolic changes in the potato tuber. 

ARCHANA NIYOGf and .S. P. SFCN, Calcutta. 

In a previous paper (Sen fi; Ni^ogi, PI. Physiol. Suppl. 33 : iii, 1958) the rela- 
tonship between CO^ fixation and auxin action in A vena Coleoptile and root-tissue.s 
has been described. The p'e.^-ent paper i.-, concerned will auxin-induced metabolic 
changes in the potato tuber durng the lag phase of w'ater uptake. 

When potato discs (5 mm. dianix 0 5-10 mni. thick) were incubated with 
Na^HP^'O^ in phosphate buffer of pll 6 0 with different concentrations of NAA at 
30°C, the curve for phosphate absorption was found to be similar to the two phase 
concentration curve usually encountered in auxin-induced growth. Low concen- 
centrations of the auxin stimulated the incorporation of P’- into the alcohol-in¬ 
soluble fraction, but activity in the alcohol-soluble fractiotr decreased. Similar 
results were also observed with IA A, Replacement of the auxin by DPNII or DPN 
however enhanced P” incorporation in the alcohol-soluble fraction. Paper chro¬ 
matographic analysis of the soluble fraction revealed the pre.sence of P’’ in at 
least 6 different compounds but high concentrations of the order of 5x10-* M 
markedly decreased the number of compounds. At S°C also the same picture 
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«as observed, tlie most remarkable change being that with 5x10-’ M NAA 98% 
of the radioactivity was located in a conij.xjund with Rf values of 0-36 and 033 in 
phenol-water and butanol-.'icelic acid-watir respeciivcly. 

COj fixation studies empoying NallC'O, also indicated an inhibitory effect of 
auxin on the C'*-incorporation in the alcohol-soluble fraction. Tn the cell-wall 
components of the alcohol-insoluble fraction, C"-incorporalion in the pectate and 
polysaccharide fractions was stimulated by low concentrations of lAA, but not 
in the protopcctin or the polyuronide liemicellulose fractions. When auxin was 
substituted by DPNII or DPN, sharp stimulations were observed except in the case 
of polysaccharides, where the pronudion observed was slight, if at all. 
fi.:- 


^ 

109. The relationship between Auxins and Nucleic acid synthesis in Coleoptile 
tissues. 


B B. BISWAS and S P. vST-^N, Calcutta. 

The effect of iiutole acetic aci<l on the synthesis of nucleic acids in oat and 
rice colcoptilcs has been investigated. 

Subapical sections of Aveiia coleoptiles were ii’cubatd with Na^ HP^O^ at pll 
(i 0 with the following coiicentr.ilions of indole acetic acid (LA-A) ; 10-*M, 10-‘M 
and 10-"M. After two iiour.s the coleoptiles were ki'led with cohl trichloroacetic 
acid and the nucletic acids fractionated. A significant increase in the P’" incorpora¬ 
tion was observed in boh DNA and RNA with low concentrations of lAA. Similar 
results were also obtained with vice coleoptiles. 

To study the incorporation of C*’ into the nucleic acids .Avena coleoptiles were 
incubated w'ith acctate-l-C", acetate-2-C'‘, NallC'O,, Na-fonnatc-C’* and glycine- 
l-C* with lO-‘JVr lA.A and without. It was observed that C“ incorjxjration into 
the nucleic acids w’as piactically unaffected except that some stimulation of 
incorporation into RNA was observed with glycine. The effect of auxins on nucleic 
acid synthesis Avould thus apjiear to be exercised through its effect on nucleotide 
synthesis rather than the reactions leading to the synthesis of the purine and 
pyrimidine bases or the sugar moieties. 


110. Effects of sugars on the development of protonema and bud formation in 
Pohlia natane. 


G. C. MITRA, Delhi. 

The effects of various concentrations of sucrose and glucose as well as of 
mannitol alone and in eoiuhination with glucose, on the development of protonema 
and bud formation in Pohlia vulaiis were investigated in sterile culture under con¬ 
trolled conditions of light and teinpcraliire. Half-strength Knop’s solution with 
a drop Berthelot's mixture to each 100 c.c. of the solution was used as the basic 
medium. 

The best protonemal growth was obtained in 1 per cent glucose or sucrose. 
In the protonemal filaments from cultures containing high concentrations of 
glucose, mannitol or mannitol plus glucose there was a marked decrease in cell 
length although a noticeable increase in cell w'all thickness was not observed. 
The protonemal filaments of these cultures showed characteristic nutation patterns. 

Other effects are : (a) at the lower concentrations of the two sugars, the 

ohserv'cd effects on bud formation were of a quantitative rather than a qualitative 
nature; (b) the two sugars inhibited bud formation at higher concentrations and* 
even their lower concentrations became inhibitory at later stages of protonemal 
growth; (c) with increasing sugar concentrations there was a progressive shorten- 
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]iijf of tlic axis of tilt leafy plants with reduction in internode length and in leaf 
size; (d) the above efleeti were more marked in glitcose than in sucrose cultures 
.md were also produced in cultures containing mannitol; and (e) comparison of the 
effects of glucose, suerose, mannitol and mannitol plus glucose indicated that the 
morphological peculiarities and the inhibitory effects observed in the higher con¬ 
centrations of each sugar may not be due to 'he concentrations of the sugars as 
such, but, at least in ])art, to the associated increase in osmotic value. 


111. Effect of Water Elxtract of Stigma, Style and Ovary of Madonna Lily and 
of Amino-acids Cystine, Arginine and Glutamic acid on Growth Elongation 
of Pollen Tubes. 

B. SEN and GYANl^NDR \ VKRAfA, Almora. 

One in 10 water extracts of fresh stigma, style and ovary of Madonna lily were 
made, and the effects of incorporating their ojitimum ddiuioiis in 12 5% sucrose 
solution, on the growth elongation of Madonna lily pollen tubes were observed. 
'I'Jie oiitimum dilutions, wliiih gave maximum elongation of jjollen tubis were found 
to be: tsligma e.xtraif l/.^O; sl\le extrai't 1/200; o\'arv e.straet 1/20(t. 'I'iie com¬ 
parative lengths of pollen tubc'^, induced in 5 hours by llii -e o|)Lnuum concentra¬ 
tions were; Control, 1278 y, stigma extract, 1422 /i; sl\le cxtracl, 1578 /i; ovary 
extract, 1670 /«. 

Optimum micro-coiicentratious of amino-acids l-cystine, 1-argiiiiuc (mono- 
hydrocliloride) and 1-1 f) glutamic acid were found to be .'=■0 p ]'.ni., 0-025 ji.p.m. 
and 0 02.5 p.p.tn., r'‘-iK ctn ely. Compared to the length in < outre;! medium (12-5/'o 
sucrose) of 440 /<, the lengths after 6 hours’ culture at room tcinpe'atiire of pollen 
tubes in media with cystine was 728 /(, with arginine, 8i>4 /< and with glutamic aciil, 

12,^6 ji. 

These ex[)erimcuts were cairied out in couiiection with the Scheme of Plant 
Phvsiology and Cvtoloyo j'nuimul bv the Indian Council of \gri<'iiUural Rc'-earch, 
new Delhi. 


112. Effect of Diff^ercnt Sugars on the Pollen Tube Growth of Madonna Lily 
(Liltum Candidum). 

B. SEN and GYANENDRA VERMA, Almora. 

With a view to develop inedia for growing pollen grains simulating the natural 
medium, the contents of different sugars in fresh stigma, .style and ovary of Madonna 
lily were delermnicd by tlie ehromatogrnpbic tecliniciue. Their chromatograms 
showed 4 s])ols corresponding to (i) sucrose, (ii) glucose and galactose, (iii) levulosc 
and sorbose and (iv) arabinose. From the areas of the spots the concentration of 
sugars ap])eared to be lua.xiuumi in stigma and minimum in ovary. 

Preliminary e.vpetimenls were carried out to <leterniiiie optimum coucciitralions 
of glucose, ijalaetose, levulose, .sorbose and arabi.io.se, whicb imluced maximum 
elongation of ISIadonna lily pollen tubes. Compared to length of pollen tubes aftc'r 
5 hours’ grow th in 12 .5% sucrose of 1480 microns, the lengths in 7?i glucose were 
874 microns, “iTi 6% galactose 704 micron, in 5% levulose 594 imcioiis, in 5% sorbose 
628 microns and in 5% .arabinose 450 microns. 

After trying the different concentrations of the hexoscs found in the pistil, two 
.suitable mixtures, (a) sorbose 0-83%-I-levulose 0 83%-|-gal.acto,se 1% and glucose 4% 
(b) sorbose 23%-f-levulose 1%-f-gIuco.se 4%, W'ere found to indnee increased growth 
of Madonna lily polh n tubes, being 1930 microns and 2262 microns rcsivectvely, as 
compared to 1196 microns in 12-5% sucrose in 5 hours. 
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These studies were carried out in connection with the scheme of I’lanl Physio¬ 
logy anil Cytology financed In the Indian Council of Agricultural Research, New 
Delhi. 


113. Studies in the Pollen of Crop Plants—Wheat (TVificum vulgare, Linn). I. 

H. vSDN and GYANIiNDRA VRRMA, Ahnora, 

Wheat pollen is \ery dilficult to grow in artificial media. Ver\ few of the 
I>ollen grains arc viable and they remain s«) for only a very short time. No suitable 
Inpiid media coiihl be developed for their germination. Satisfactory germination 
of wheat pollen grains was obtained in sugar-agar media, containing l'’o agar in 
12-5% to 22 5% jmre sucrose solutions. The pollen grains germinate as soon as 
they come in contact with the germinating medium and within 3-4 minutes they 
Ix'gin to burst. The gerniination of wheat jiollen was, therefore, fibserved as soon 
as the grains were diisUd on the media. 

Different sugar-tigar tnedi.i were found to induce growth elongation of pollen 
lulies of the 19 strains tif wheat tried, from 20 to 240 microns. Different strains of 
wheat pollen required diffrent concentrations of sucrose in the germinating medium 
for their optimum germination and growth elongation. Also, the ninximuiu lengths 
attained by the pollen tubes were found to \ary with the strain. However, the 
wgetative phases of different strains of wheat could not be correlated with the 
optimum com entral ions of sucrose in the media required by their pollen grains 
for ojnnnum germination and growth of pollen tubes, nor with the lengths of 
their tubes. 

I’ollen tuln-s of wheat C.l. 3069/17 were found to last inn< h longer without 
Inirsting. Tncorpoiation <jf ID i>.p.ni. boron (as boric ai-id) in the germinating 
medium induced the average tube growth of 414 microns, as compared to 90 microns 
m the control medium (17-5% sucrose-l-1 % agar). 

'I'liese iinestigations were tarricil out in connection with the seheiiie of Plant 
l’h>siology and t'.itology, linanced by tlie Indian Council of .\gri'nltural Research, 
New Delhi. 


114. Auxin control of secondary growth in the petioles of herbaceous dicot leaves. 

11. vSAMANTARAI and T. KAllI, Cuttaek. 

I'or stud} ing tlie factors concerned in the seeondary growth petioles of Ipomoca 
halalas were eliosen as these do not produce secondary growth when attached to 
the plant, hut produce copious secomlarv growth, when isolated and treated with 
synthetic auxins. The leaves which fotmed experimental inatetial were divided 
mto tliree categories viz., M) isolated, (2) attached and (3) girdled ab()\c and hclow 
the node. These groups of leaves were treated with .synthetic auxins like /1-indolyl 
butyric acid (TIIA), /3-indolyl acetic acid (lAA) and «-Naplitliyl acetic acid (N.\.-\) 
and auxin antagoiiisers like Maleic liydra/ide (Mil), Phenyl Mercuric Nitrate (PMN) 
and 2, 4-dichloniiiisole (DCA). Food material like sugar and asixiragiiie and certain 
TP vitamins were also administered. All these substances at different concentra¬ 
tions and alone or in coniliinaton were administered to these three groups of 
leaves. It as found out that (I) Auxin administration enhanced .secondary growth. 
(2) Girdling alone produced secondary growtli w’hereas ungirdled leaves had no 
secondary growth. (3) Auxin antagoiiisers either partially or completely inhibited 
secondary growth. (4) Food material and ‘B‘ vitamins did not produce any effect 
on secondary growth and (5) The effect of auxin was to activate or initiate cambium 
which gave ri.se to the .secondary growth. 
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'I'licrcfurc it is siig,Rested tlial secondary growth is < liiefly t)rought about by the 
auxins wliich may be native or synthetic and the conrse of secondary growth is 
tlirough the formation of cambium. 


115. Treatment of Cuttings with Hormones and other Chemicals. 

vS. K. CHA'iTimjKK, Darjeeling. 

Tlie present investigation was carried out to establish the effects of two sjnthe- 
tic hormones—Indole butyric and Indole acetic acids on the rooting responses of 
Chrysanthemum {C. cotomrinm, D.) cuttings. In addition, the effects of some essen¬ 
tial elements (Calcium, Iron, Magnesium, Potassium and Phosphorus) on induction 
of roots in cuttings were followed. Treatments included the application of hormones 
directly and in addition to normal nutrient and differennt substitution solutions. 
Another set of treatments was made where only the normal nutrient solution and 
different substitution solutions were applied to the cuttings. 

Results show that the elements Calcium, Magnesium, Iron, Phosphorus and 
Potassium are needed for the production of roots. Cuttings responded least to 
Magnesium and Calcium defiem ics where rooting intensities were extremely poor. 
Different nutrient solutions where Iron, Potassium and Phosphorus were respectively 
omitted showed letarding effects on the rooting behaviour of cuttings. The effects 
of hormone.s Indole Uutyric and Indole .Acetic acids on increasing the intensity of 
rooting of cuttings are also clear. Of the two hormones, IB.A seemed to be more 
effective in tlie concentration used, 'i'he addtion of hormones to the normal nutrient 
solution and to each of the substitution solutions enhance the rooting response of 
the cuttings. 

It is suggested that the external .sirpply of all ihe elements (Ca, Mg, P'e, K, P) 
is needed to promote the production of roots. The exclusion of any one of the 
elements may be supposed to disturb the nutrition.d status of the cuttings which 
require to be optimal for the rooting of the untreated controls. Furthermore the 
presence of some internal growth-substances of the horiiKiiie is necessary for the 
formation of roots in cutt’ji.gs. Thu; it may be stated that a complex of internal 
factors whether nutritii nal, hormonal or both limit the rooting response of cuttings. 
And a growfh-regulatin,g system involving a mutual mler-acUon of different mineral 
elements (Ca, Mg, Fe, K, P) and an internal auxin type factors regulates the 
initiation and formrdioa *’f roots. 


116 Inhibitory effect of MH, PMN, and DCA on the rooting response of isolated 
leaves. 


F. vSAMANTARAI and T. KA15I, Cuttack. 

^mergence of roots has Iieen inhibited in tlie isolated leaves of Ipomoea batatas, 
Tridax procumbens and Boerhavia diffusa by the application of synthetic growth 
substances such as maleic liydrazide (MH), Phenyl Mercuric Nitrate (PMN) and 2, 
4-dichloranisole (DCA) The petioles of the isolated leaves were dipped in aqueous 
solutions of 200, 100, 50, 20, 10, 5 and 2-5 ppm. of the substance The final rooting 
response was measured by ibe percentage of leaves rooted, the average days from 
treatment to first root emergence, average number of roots per leaf and the fresh 
weight of the roots produced. In all the leaves MH and DCA at higher concentra¬ 
tions like 100 and 200 ppm. completely stopped emergence of roots, whereas at lower 
concentrations like 2-5 and 5 ppm. marked inhibitory effect was not found. PMN 
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proved to be highly toxic at liigher concentrations like 200 and 100 ppm. The 
jietioles of all tlie leaves ircaled with these concentration:, rotted away. Root emer¬ 
gence was completely stopped by PMN at a conceiPration of 10 ppm. and even at 
lower concentrations like 2 F> and 5 ppm, vfiot emeroencc was delayed tlian the 
control. 


117. Effect of certain auxin-antagonisers on the rooting response of some stem 
cuttings with distinctive anatomy. 

B. SAMANT.'VRAI and H. PATTNATK, Cuttack. 

Stem cuttings of Argyrcia spcciosa .Sweet, were treated with iiciueous solutions 
of /?-mdolv! butyric acid (IBA), Maleic Indrazide (Mill, I'ri iodo-benzoic acid (TIB.V), 
2, 4-dichloraiiisole (DCA), IB.\ + MII, IBA-l-TIBA and IB.\-fl)CA. The concentra¬ 
tion of IBA was 100 ppni a,-, it was found to be optimal C(-necntration for rooting 
resjxmse for these twigs. The concentration of Mil, 'flBA and DCA applied were 
100, .50 and 20 ppni. Controls were kept in water. The treatments lasted for 24 
hours and suljsequcntlv waslied and cultured in tap water under humid <-ondiLious 
miller dilfused light in propagating cliantbers. 

It was found out that the cuttings treated with IP..\ produced copious roots 
whereas tliose treated with Mil, TIBA and DC.V had no roots at all. However 
ciittitigs treated witii 1H.\ and .sul'se(]iii ntlv with Mil, 'J'lB \ and DC.\ produced 
some roots at lower concentrations of these au.xin-antngoiiisers. It is suggested that 
auxin-antagonisers themselves stop the lonversion of mature cells to meristeinatie 
ones and also stop tlie oiganisalion of root pnniordia for cuttings i>retreated with 
1B.\ and subsequently Ire.Ued with auxin-antagonisers do produce some roots. 


118. Effect of plant growth substances on the germination and growth of rice 
seedlings. 


Cr. MISRA and G. SAIIU, Cuttack. 

The effects of throe plant growth suhstances, /f-iinlolylacclic acid (I.^.V), a-naph- 
tliylacetic acid (NAA) and 2, 3, 5-tniodobenzoic aciil (TIBA), were studied on the 
germination and growth of .seedlings of three different varieties of rice, N.‘“ (early). 
T. *'** (early-winter) and T. (mid-winter). The treatment consisted of soaking 
the seeds for 72 hours in tbe aqueous solution of each of these plant growth subs¬ 
tances at the concentrations of 600, 250 and 100 parts per million (ppm). NAA at 
250 and 500 ppm and TIB.A at .600 ppm markedly depressed the germination of all 
these three varieties. These two chemicals at the otlier concentrations, as well as 
lAA at all concentrations did not produce any signific.Tiit ch.ange in germination 
percentage in compari.son w itli the controls. Tlie depressing effect was maximum in 
the early variety with a slightly smaller value in tlic early-winter variety and the 
least in the mid-winter variety. The growth of tlie radicle and the plumule were 
affected by tlie three plant growth subslanccs in a manner almost parallel in all 
the varieties. The emergence of the radicle was completely suppressed in the three 
varieties by NAA at all concentrations. The plumules emerged from the seedlings 
treated with NAA were much thicker than those treated with other chemicals. 
These three plant grow'th substances at the concentrations used produced in gene¬ 
ral a repressing effect on the elongation of both the radicle and the plumule and 
on their fresh weight in comparison with those of the untreated controls 
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119. Influence of lAA and NAA on growth and tuber development in potato plant. 

1). D. B.MJAIy and I. M. RAO, Agra. 

Ill orckr to asses the influence of two sjnthetic pliytohonuones on growth and 
yieUl of jjolato plant, a sand-culture experiment in poLs was cofiducted in the 
rabi season of 1956-57. Seed-potatoes (Phulwa variety) of uniform si/e with about 
same number of ‘eyes’ were sown in the pots (one tuber per i)Ot) on 8th November. 
Knop’s solution was added daily to the pots. lAA (;3-Indolyl acetic acid) and NAA 
(a-Naphthalene acetic acid) were supplied at 5 p.p.m. to the plants in the culture 
solution daily from the lime of sowing. Supply of NA.V was stopped from 17th 
December as it retarded the growth. lAA-supply was continued till the end of 
December but on alternate days. After harvesting the plants on 27th ^larch, 1957, 
observations were noted for the over-dry-weight of roots and number and weight 
of tubers formed on each plant. As five replications were maintained for each 
treatment, the results were analysed statistically. xVfter N.\.\ supjjly was stopped, 
the plants recovered though not com])letel>. A’ield of tubers was lowered by about 
26% compared to the control; number of tubers as well as the weight of 100 
potatoes were also lower than the control, the root dry-weight was not affected. 

riaiits with lAA supply showed better growth than the control, the. increase in 
root-weight being more tli.m three times than that of tlie control. A small increase 
in yield of tubers of about 12% was also noted with lAA, wiiile the number ol 
tubers and 100-tuber-weight were not affected. 

The results clearly show that N.\.A. is a more ‘active’ hormone than lAA 
Mthoiigh growth was improved by I.\A, the increase in the yield was small as the 
number of tubers and the 100-tubcr-weight were not altered by l.\ \. It is suggested 
that in its relation to auxin, the basic ph\siological mechanism for tuber develoji- 
nient may be similar to that of the flowering phenomenon, although the former is 
a part of the vegetative phase, tin* object of the two, leaving aside the genctical 
aspect is the same. 


120. Influence of presowing seed-treatment with 2, 4-D on Seedling growth of 
Maize T. 41. 

S. K. SINHA, KANITTR, and I. M. RAO, Agra. 

Pretreatment of seeds with low concentrations of 2, 4-D was found beneficial 
to grow'th and maturity of wheat (Bhardwaj -nid Rao). In order to assess the in¬ 
fluence of 2, 4-D on Maize, in detail, investigations were carried out on the effect 
of presowing soaking of Maize seeds in solutions of 0, 01, 1, 10, and 100 ppm. of 
2, 4-D on (i) seedling respiration (D^-uptake), (ii) seedling growth and (iii) growth 
and maturity. The present paper deals with the second aspect. 

Following the modified Garrard’s technique, the pretrealed seeds w’ere ‘.sown’ 
between the filter-paper roll, inserted in a test tube and the glass wall. The filter 
paper roll was kept moist by distilled water at the bottom of the tube. The tubes 
were kept at about 30°C in darkness except during measurements of root and 
plumule length. Observations were noted daily up to 96 hours from the beginning 
of the seed-treatment. Sufficient replications were maintained and the data analysed 
statisticaly on P'actorial basis. 

The initial (i.e., at 48 hours) root-growth with 2, f-D was directly proportional 
to the concentration, although with 01 ppm, the inhibition was less than 10%; 
with 100 ppm, total root-length was about 40% of the control (0-ppm). Root-growth 
recovered by the end ol 96 hours, almost coinpletch' in 01 ppm set but only slightly 
in 100 ppm. 
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The initial effect on plnmule-growth due to 2, 4-D was slight and was not 
related to the concentration; in one trial stimulation was noted with 1 in 100 
ppm while there was inhibition by the other doses. In the second experiment, 
stimulation was noted in all the levels, nearly 240% with 10 ppm. Later on in 
this trial, the effect disappeared and at the end of 96 hours, root growth in 100 ppm 
was nearly 60% of the control while it was about 105% in 01 ppm. A similar 
tendency was noted in the first experinu'jit too. 

The results indicate that pretrcatinent of seeds with 2, 4-D initially inhibit 
root-growth which is followed by recovery. Both inhibition and recovery are related 
to the concentration of 2, 4-1); plumule-growth indicated a gradual increase, within 
the e.vpcrimental period, of the inhibitive effect of 2, 4-0; the magnitude of 
depression at the end of 96 hours was related to concentration. 


121. The action of Beta Indolyl butyric acid on the rate of growth of Phaseolut 
radiatus, L. 


S. NAIK, S.nnbalpur. 

With a view to investigate the effect of growth promoting substances on the 
rate of growth of Pliascolns ladialns. Tv., experiments were performed with ;5-Indolyl 
butyric acid. 

Fresh seeds were treated W'ith the hormone in watery solution at various con¬ 
centrations ranging from 1 ppm. to 10 ppm. The period of soaking of the seeds 
was 6, 12, and 18 hours resptetively ;it 30‘X'. The hormone treated seeds were sown 
sci>arate!y in diffi rent ])ots contaiimig idcntii-al .soil. Weekly records for the growth 
in heights of dilferent plants were taken and the mean rate of increase in height 
during the week was determined. 

The results .show that j6-Tn<lolyl Iiutyric acid has got growth promoting effect 
on Phascolus ladiaius. L. The rate of growth is affected by the concentration of 
the hormone solution. As the doses are kssened the growth becomes more and 
more pronounced. So the lower the concentration the Iiigher is tlie rate of growth. 
It also shows that the growth hoimone is effective even in very low dilutions and 
probably acts as an inhibitor only in higher concentrations. 


122. Effect of plant growth substances on the growth and flowering of four 
varieties of late-sown winter rice. 

G. MISRA and G. .SAHU, Cuttack. 

The effects of three plant growth substances, jS-indolylaoetic acid (l.VA), a-naph- 
thylacetic acid (NAA) and 2, 3, 5-triiodobenroic acid (TIBA) has been studied on 
the grow’th and flowering of four winter varieties of rice, BAM. 9 (Mypali), Co. 2. 
(rooinbalai) Adt. 2 (White Struniani) and Co. 25 (Hybrid). The grains were .soaked 
on August 2, 1957 for 72 h nirs with 500 parts per million of each of the plant 
growth substances. After a thorough wash in water they were sown in seed-bed 
pans. When seedlings attained the age of 21 days ihey were transplanted into 
bigger si^ed pots and from 28th day onwards were sjirayed once a week with the 
solution of the corresponding plant growtli sub.stances in which the grains were 
initially soaked. The treatment terminated with panicle emergence in each plant. All 
the three plant growth substances at the concentration used brought about a delay 
in flowering in comparison with the controls. The greate.st delay was in case of 
plants treated with N.AA and least in those treated with TIBA. With regard 
to the vegetative chanaclers each of the plant growth substances lowered the pro¬ 
duction of tillers and leaves. However, th^ir effect on height of the plants was 
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not uniform in all varieties. Each of the plant growth subslanocs produced an 
inhibiting effect on the elongation of the shoot in the two varieties, JIAM. 9 and 
Co. 2 whereas an acceleration was brought about by TIB.V in the other two varieties 
Adt. 2 and Co. 25 and by I.A.V m tli“ variety .\dt 2. 


123. Differential response of Tagetes patula and Impatiens balsamina to Gibberellic 
acid under subtropical conditions. 

S. SAUKAR, Calcutta. 

Seedlings of Iiupaticii'i balsamina and /’agefes' palula were grown in a glass¬ 
house in Darjeeling during the summer of 1958 and their responses to e.'cternal 
application of Gdjherellic acid were stndu^d under natural conditions of leinperalure 
and light. During the e.Kperiment the ina.'tiimiin day-teinperatm e recorded was 
29 5°C and th(“ minimum night-temperature was I5^C. Oiliberellic add was applied 
as drops of aqueous solution (10GA) containing 0 01% Teepol as deltrgent to 
the apex of the main .shoot at regular intervals of .3 or 4 days, over a period of 
nearly a month. The total amount of G\ received hy an individual idant was 
approximately 25,ug. 

Resnlt.s show that whereas Tagetes plants are significantly influenced in their 
vegetative and reproductive characters hy applied G.\, Tiiipatieiis remains more or 
less unaffected. GA-treated Tagetes plants were nearly !0C% t.illcr than the controls, 
and 85% of them produced niacro'-i opic flower-buds within 36 days from the Iiegin- 
ning of (b\-treatnient, at a time wlien all the coidrol plants were still strictly 
vegetative. In case of Impatiens on the other hand, growth and llowering were 
normal but there was no significa.it dilference m height of the jilaiits, nor was 
there any significant earliness in flowerin.g. 'J'he only rcsixmse exhibited by them 
wore the .symptoms of an incipient chlorosis of the very young lca\es and a signi¬ 
ficant increase in the length of the flower-stalks. Though the flower,s of the treated 
plants were not larger in si/e than those of the controls, their pcdimi les were about 
50% longer (24 mni. as against 16 nini.). Probable causes for the poor reactivity of 
Impatiens has been discussed in the light of recent observations on differenli.il bio¬ 
logical properties of Gibberellin-like factors, the presence of endogenous Gibberellin- 
like substances and the Interaction of specific inhibitory and other limiting faetors. 


124. In vitro experiments on apomictic Aerva tomentosa Forsk. 

PREM AIDRGAT, Delhi. 

In the past, considerable .attention has been devoted to the physiology of fruit 
and seed in sexually fertile plants. That au.xin controls fruit .settiigg, and .seed 
formation requires the stimuhis of .syngamy is now an established fact. Neverthe¬ 
less, there are a few higher plants which produce parthonogrnetic embryos. Dittle 
is, hoW'Cver, understood regarding the physiology of apoinicis. 

Aerva tomentosa is dioecious, and m.ale plants are extremely rare in nature; 
nevertheless seed setting is quite normal. Since the plant is a;>ogamic, in vitro 
experiments w'cre taken up to determine the nutritionn! requirement of the seed and 
the fruit. 

Excised ovaries (220 fx, 440 n in diameter) and spike pieces (3-4 mm.) were reared 
on artificial media, and their growth studied over a period of 30 d.ays. 

In Nitsch basic medium (NB), the young ovaries (.220 «) gave 20% fruit setting. 
The fruits were smaller than the in vivo ones (660 ; 1100 g) and ccjitcined abortive 

seeds. With older ovaries (440 /x) also, the seeds were empty inside, but the fruit 
setting was 40%. 
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When the basic medium (NB) was supplemented with vitamins and glycine 
(NBV), the fruit growth increased to 5,0% and the size matched that of natural fruits 
(1100 yi). As in the basic niclium, only seed coat developed normally. Addition of 
casein hydrolysate (200 m-m) to NBV resulted in smaller fruits (000-990 /t). Gibbe- 
rellin (10 ppm) and lAA (2 ppm), when administered alone or in combination 
inhibited the growth of the ovaiics and failed to produce fruits. The ovules did 
not form even the black seed coat. 

In kinetin (()-2 p](m)-(-I.\A (2 ppm), rho growth of the o\ary (330 yi) ceased 
after attaining a diameter of S.^'O yi. .Also the ovules iiid net form black seed coats. 

The spikes comprising cither buds or flowers at anthcsis were later planted 
on NBV-t- 3 easl extract (1000 ppm), NBV + casem hcdrolysate (400 ppm), NBV-f 
gibberellin (It) ppm), NB\'-) lAA (2 ppm), NBV + IAV (2 ppm) + gibberellm (10 ppm) 
and NBV-j-IAA (2 pimi) + kinetin (0 2 ppm). So far the best results were obtained 
in the }-cast c-xtrai t nicdmm, wlurcas in the remaining media, the results were 
more or less comparable to those with the excised ovaries in culture. With yeast 
extract, tlie spikes at ai.thi'sis yielded SO^o fruits while the buds produced 20"%. 
Only in the foinier, the sccils contained a mature embryo and a few layered 
ondospenii. 


125. Some effects of Maleic Hydrazide on Cannabis saliva Linn. 

MANAvSI RAM, Delhi. 

The plants of OHimdi/s siliva, grown in the T'ni\irsity Botanical Garden, were 
treated with 100, .sOO ami 1000 ppm of maleic hcdi.i/idc at the initiaiion of flowering 
period. 

The 111 st visible ellcct was the yellowing of leaves in the plants treated with 
500 jipin. 'J'he leaves e\hihiled gradual ni.ilforinatioii in both male and female 
plants Imt (lie elfect was niic-Ii more pionoiiiu'cd in the male plants. 

At 100 ppni, the leaf segments ht-coine narrowei This teiuleiicy increases with 
a Iiigl.er do-e and at 1000 ppm the leaf r.i.’.rcin becomes smooth instead of serrate 
and tile stgnients look like vvliii>s. 'I'he mam lohing of the normally digitate 
lamina uiukigoes reduction or is altogether suppressed. 

Tlie most signilu-aiit efieets were observed on flowers when plants were treated 
at 1000 jipm. TJie male flowers exliibittd bi/arre forms. The perianth lobc.s 
become crumpled ami iinccjual in size. 'I'he stamens showed a marked shrinkage 
in length aeeoni|iaiiie(l hv a curving of the apical jiart in the form of a hook. 
'I'he ])ollen sacs occupied one fourth of the antlicr lobe, and sometimes the stamens 
failed to show any differentiation of the sporogeiious cells. 

'I'he microspore mother cells undetgo aberrant meiosis, and polvspory and 
the formation of pollen grams of various shapes and sizes is common. 

On female plants, the flowers remain quite normal except that .sometimes 
they become shrivelled. 

After a lapse of six weeks from tlie date of treatment, even the male iilants 
start producing normal flovvc»s. 


126. Response of an early rice to 2-Methylbenzin)idazole. 

D. MISIIRA and G. MKSRA, Cuttack. 

Benzimidazole and its analogues liave been shown to be inhibitors of growth 
of higher planks when applied through the roots. Seeds of an early variety of 
rice, N. 136 were soaked for 48 hours at the concentrations of 1, 10, 100 and 1,000 
parts per million (ppm) of 2-methylbenzimidazole. After a tliorough wash in water 
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the seeds were sow'p in 10" earthenware pots. The plants were then .separated into 
two dif/erent series, Series I was left after the initial seed soaking without any 
further treatment, while eSries 11 W'as given in addition to a foliar spray with the 
eorresponding concentration at weekly intervals commencing with 3-w'eek-old plants 
and continued up to heading. A third set soaked in distilled water sejved as con¬ 
trols. I’laiils grown from seeds treated with the three concentrations 10, 100, and 
1,000 ppm. showed a signilicant delay in flowering. The morphological characters 
.such as number of tillers, green leaves and jdaiit height were recorded three times 
at fortnightly intervals during the entire life C 3 -cle of the plants both of the 
control and treated sets. In all these characters the treated plants showed a 
depressing effect which gradually increased in intensity with the rise in the con¬ 
centration of 2-metliylbcn/.iiiiida/.ole from I ppm. to 1,000 pjmi. 


127. Studies on the effects of Colchicine on growth and reproduction of an early 
variety rice. 

D. MISHRA and G. MhSRA, Cuttack. 

The effects of colchicine at the concentrations of 1, 10, 100 and 1000 parts 
per million (ppm.) were studied on an early variety of rice, N. 136 in pot 
culture experiments. The treatment consisted of soaking the seeds in the various 
concentrations for 48 hours followed with a foliar spray with the corresponding 
colchicine solutions once a week begin mg with 28-da\.-old plants till panicle emer¬ 
gence. The plants tre.nted with 1 and 10 iii>iii. showed a signilicant carliiicss in 
flowering by 3 38 and 2 7l days lespectivel.v. The plaiil.s treated with 100 ppm. did 
not show any significant change from the controls in this respect, whereas those 
treated with 1000 ppm. showed the reverse change of delay in flowering iiy 2 33 
days. With regard to the morphologic-al characters it is seen that the a\erage 
growth rate as judged by the production of tillers, leaves and eloiig.ition of the 
shoot showed an abccndancy at the three lower concentrations whereas it is .some¬ 
what depressed at the highe.st concentration of 1000 ppm. 


128. Control of some weeds by 2, 4-DichlorophenoxyBcetic acid. 

n. PANIGRMII, Berhampur and G. MISRA, Cuttack. 

Three important weeds Sphacrauthus iuaiciis L, IhUolropium hidicvm L. and 
Calotropis ffigantca Br. were treated with the soiliuin salt of 2, 4-dichIoroj)henoxya- 
cetic acid (2, 4-D) at the concentrations of 1%, 0 5%, 0 25%, 0 1% and 0 05%. 2, 4-D 
at the higher concentrations put an immediate check on the growth of the plants 
and ill addition set up a retarding process which culminated sooner or later in the 
death of the plants. The immediate effects of the application of the chemical were 
that the leaves dropped down, became yellowish, show'cd various types of curlings 
and foldings and drying set in. The vegetative shoots bent down with the treat¬ 
ment. After the spraying with the chemical no flower bud bloomed nor any 
inflorescence appeared. The development of fruits and seeds was completely 
arrested and as such, by the application of the chemical, the race of the plant 
can be made to extinguish from a particular region thereby the.* possibility of the 
same plant to grow again in the next season in the same locality will be fully 
eliminated. With regard to the comparative effect of the different concentrations 
it was observed that the lowest concentration had similar inhibitory effects as those 
of the highest concentration with the only difference that the time lapse for com¬ 
plete death was very much shortened in case of the highest concentration. 
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129. Response of Argetnone mexicana to the treatment of 2, 4-DichIorophenox]r> 
acetic acid and Maleic Hydrazide. 

B. I’ANIGRAHI, Berlianipur and G. MISRA, Cuttack. 

The comparative effects of 2, 4-dichlorophcnoxy acetic acid (2, 4-D) and Maleic 
Hj’dra/ide (MII-40) on eradicating the obnoxious weed Argeinone mexicana has 
been studied. I'ive different concentrations 1%, 0-5%, 0-25%, 01% and 0 05% of 
each of the chemicals was tried. Three different methods of application, namely, 
spraying the chemical on the foliage leaves, introducing the chemical into the 
plants through injection and feeding the plants with the chemical through cut 
leaf tips were adopted. Of the two chemicals used for the control of this particular 
weed it was found that even the lowest percentage of 2, 4-1) was effective enough 
to kill the plants. There was rapid deterioration in all tlie vegetative characters 
of the plants and ultimately the weeds were so completely killed that they did 
not leave behind any .seed for jiropagation of the race m the coming season. MH 
40 was also an effective drug but it took coinpiiratively a long time to kill the 
l>lants. Jn both the chemicals at all the concentrations tried there was complete 
inhibition of grow'th and reproduction. Flowers did not bloom nor the fruits set. 
Hence both 2, 4-1) and MFI-40 can successfully be apphed for eradicating this weed. 
Of (he three methods tried feeding the chemical through cut leaf tips and 
internal ai)plicatioii through injection proved better than the e.xternal foliar spray. 

130. Studies in the germination of Seed of Carton Sparaifloruam, 

V. N. K.'VUh, Baranasi. 

Seeds of T lotoii Sparsiflonis Collected in December, 1955 and .set for germi¬ 
nation showed dormancy due to te.sta. Yhi.s could be cut short by weakening the 
hard seed coat by such treatments ns scaridcation, stratification, burial under 
mud, etc. 

Tlie seeds are not much light sensitive in germination as it takes place both 
in light and darkness, although the latter promotes the rate and percentage of 
germination, pll values l.elow 35 and above 8 are greatly inhibitive to germina¬ 
tion anil .seedling devclcpment, the ot'itimum lying between pII 6 to 7-5. 

Optimum temperature for gernimation ranges between 15-30°C. Diurnal fluctua¬ 
tions of temperature, such as 32-7’C, 29-10°C, dS-lS^X', 44-17°C, 46-24°C, 33-2C°C, 
accelerated germination. It did not take place at constant temperatures of 5-7 and 
35-40°C, except when these were alternated with brief periods of 15-25°C. How¬ 
ever, the seeds show a small percentage of germination at t0°C. Fluctuating 
temperatures are, therefore, highly conducive to germination, and particularly 
fluctuations down to 15 to 9^C. Soil and sunlight also promete germination to a 
limited extent. 

The seeds on immersion in water get .surrounded by a mucilaginous sheath 
within 15 to 30 minutes, derived from the cells of testa. It is advantageous in 
retaining moisture and in cementing the seed to the substratum, which facilitates 
the penetration of the radicle into the soil. Further, it may form a substrate for 
growth of fungi, which may help in splitting open the hard seed coat. However, 
in absence of the favourable conditions for germination, the endosperm and the 
embryo may decay. 

131. Effect of coumarin on the germination and growth of rice seedlings. 

S. N. PATNAIK and G. MISRA, Cuttack. 

The effect of coumarin (the lactone of o-hydroxyci.s-cimiamic acid) on the 
germination and growth of the seedlings of a variety of early rice, N. 136 has 



Proc. 46th Ind. Sc. Cong. : Part til : Abstracts 


5^0 

been studied. Graded seeds were soaked for 72 hours in different concentrations 
1 , 10, 100 and 1000 parts per million (ppm.) of coumarin. The seeds thus treated 
were thoroughly n ashed witli distilled water and were allowed to grow on moist 
filter paper in petri di dies kept in a dark chnnibcr at room temperature. One set 
soaked in distilled water was maintained as control. There were three replications 
for each treatment. Records on the length of the longest root, length of .shoot, 
number of branch roots, fresh weight of all the roots and that of the .shoot per 
seedling witc taken every fifth day commencing with 5-day-old seedlings. The 
ri'sults indicated four distinct influences of coumarin on tlie germination and growth 
of rice seedlings. Firstlx, germination was completely inhibited at the highest 
concentration of 1000 ppm. and it was almost normal in the other three lower 
concentrations. Si coiidly judged by linear elongation as well as by fresh weight 
there was a marked iiromdlioii in the growth of root and shoot in the lower con¬ 
centration of 1 ppm. which was followed with a significant gradual depression 
at the two higher concentrations of 10 and 100 ppm. Thirdly, the depressing 
effect at the concentration of 100 ppm. was maximum witii the joiingest .seedlings 
and this effect rajndly dimmi-.hed with incrc.i.se in the age of tlie sccdling.s. 
Imurthly, in 0113 - piirticilar high concentration the .growth of the roots were jiropor- 
tionatcU' much more inhibited ilian the growth of the shoots. 


132. Germination Inhibitor in Tomato Juice. 

A S DUBEY, Patna. 

Invcsti.gatioii on the effect of tomato juice on the .germination rapacity of 
\aiioiis seeds like wheat, rice, gram, mung and mustard ha\e hewi undertaken. 
The sterilised seeds were so.iked for different piiiods in the tomato juice extracted 
from the freshly plucked fully rijicned fruits. After the requisite period of soaking 
thev Were washed thoroughly in riinnm.g l.q) w.iter and then in the distilled water. 
■Another set of .seeds were likewise soyked in .listilled water for the different iieriods 
ns in the trc.itcd sets and allowed to germinate in water soaked filtir pajier kept 
in pctridishi s to scive as controls. It was ohserved that the seeds do not .germinate 
in the tomato juice when soaked for 24 hour... or longer periods whereas in the 
control sct.s almost cent per cent .germination was observed on the ctli. day. When 
the sicds are soaked for 12 hours only a very ne.gligible percentage of germination 
w.Ts noticed. 'I'he seeds, in tomato juice, when kept for longer jicriods, turned 
black and became wrinkled. 

The inhibition of gcnmiaton of the different seeds tested is ascribed to the 
presence of a p’-ohable germination inhibitot substance in the fruit juice of tomato 
which m higher doses is very toxic to the seeds. The nature of the substance 
whether an aiiti.iuxin or son.c chemical germination inhibiting substance can not 
be established now. 


133. Tracer studies on the Biochemical Aspects of flowering. V. CO^ fixation 
and acetate-metaholism in Rupaail Rice. 

S. P. SEN, Calcutta. 

In continuation of previous experiments on the metabolic chan.ges induced by 
photopcriodic treatments, CO, fixation and acetate melabolism in the short day plant 
liupfuil rice has been studied. When .sown in summer mouths 100% flowering of 
the main shoot is obtained with 4 weeks short day treatment and the effect of 
the photoperiod on the shoot apex is quantitative. 

Three week-old seedlings were .subjected to 8 hr. photoperiods (in 24 Iir. 
crcles) for 1, 2, 3 and 4 weeks. Groups of seedlir.gs from each set were exposed 
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to C“Oj iu liKht for J5 min. The plants were then divided into four batches : 
one set was extracted immediately with hot 80% etlianol; a second set was 
exposed to darkness for 6 hrs; in the third set the 6 hr. dark treatment was 
followed by X hr. red liijhl and n\ the fourth the dark tre.itnient was terminated 
by extraction with hot 80% ethanol. I^xamination of the alcohol-soluble fraction 
indicated a marked decrease of C“ activity during the 6 hr. dark treatment m 
noTi-induced or partially induceil plants. With 3 or 4 weeks induction treatment 
an increase was observed. This effect of dark treatment could be reversed with 
hr. of red light. Continuation of the dark period to 16 hrs. resulted iu a sharp 
increase of C“ activity in the alcohol-soluble Iraction in induced plants. 

Intact rice plants were also allowed to metabolise C'''U 2 in light on the 9th 
day of the photojieriodic treatment and the treatment continued till the end of 
the 3rd week when the floral pnmordia just begaii to be initiated. It was observed 
that the .shoot apici-s end loots of ma.u'cil plaids hid li\e and three times the 
the C* activity in the respective ('rgans of non-indiued plants. The acct itc niela- 
bolism of the shoot ajiiccs of induced plants however were not actuated as com¬ 
pared to non-induced ones. 


134. Variation in the Amino-acid Contents of the Testa, Cotyledons and Embryos 
of Vernalised and Untreated Seeds of Mustard, T. 102. 

B. SKN and D. K. Vl-RltU, Almora. 

Ill ail earlier conimiinicatioii (1958) amiiio-ncid coiitcnts of vernalised ami 
untreated seeds of mustard T. 102 were re]iorled. hlxpeniiieiits were iimlertakeii 
to find out the variation of aniino-acid concentrations in tlie testa, cotyledons and 
embryos of vernalised and untreated seeds of imistard T. 102 by the descending 
paper chromatogra])h 3 ' technique (Consdeii cl al. 1944). Biilaiiril, acetic acid and 
water (40:10:50) were used as solvent (Giri, 1952) and 0 4';,, soliilion of nmliydnn 
in 95% acetone as colour reagent. Water extracts of tcsin, cotyledons and 
embrjos of mitieatcd and \criialiscd seeds of mustard 102 were prepared follow¬ 
ing the tcclmiqiie of Richard, Raymond and (Imiter (1952). 

Ten spots devehqK'd in the chromatograms rejircsciitiiig seventeen different 
amiiio-aeids or their coiiiliinations. From tlie nieasiircmenls of areas of tlic'-e spots 
it was found that (i) coinp.'ircd to the contents in testa, the coneeutr.'ilion-. of 
amino-acids were higher in cotyledons and embryos, both in control and \erua- 
lised seeds, (ii) both in control and vernalised seeds the nunibcr of amino-acids 
present in cotyledons is the higliest and in the testa lowest, (lii) compared to 
control snniplos the iiinnhcr of amino-acids was greater in ca'-e of different portions 
of vernalised seeds, and fiv) I’roliiie w.is present only in vernalised seeds wli'Oh 
confirms the earlier finding (Sen and Verma, 1958) that pioline is present on'y 
in the vernalised mustard seeds. 

These investigations were undertaken in conneetion with the scheme of riant 
riiysiology and Cytology being financed by the Indian Council of .Vgriciiltiir.il 
Research, New Uellii, 


13.S. Variation in the Amino-acid Contents of Different Leaves of Control and 
Vernalised Plants of Mustard T. 102. 

B. SKN and D. K. VFRIMA, Almora. 

Rxperiments have been carried out to determine the concentration of amino- 
acids in the succes.sive leaves of mustard T. 102 plants raised both from untreated 
03 well as vernalised seeds by the descending paper clironiatography technique, 
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Twenty-two spots of water extracts of leaves (eleven each from control and verna¬ 
lised plants), were spotted on the same sheet. 

Fourteen spots representing nineteen different amino-acids or their combinations 
developed in the chromatograms. From the measurement of areas of these spots 
it was found that Cystine was present in the third up to the ninth leaf in control 
and from the fourth to ninth in the vernalised leaves, and its contents were 

generally higher in the vernalised sample. Ivysine-IIistidine were present in all 

the leaves and their concentrations were, in general, higher in the veriiali.sed 

samples. Citrulline-Arginine-Glycine spots were merged together up to the fifth 
leaf and except in the first leaf their areas were higher in the vernalised leaves. 
From the sixth leaf onwards three distinct spots for these amino-acids emerged. 
The areas of Citrulline and Glycine were in general higher in the vernalised 

samples while the concentration of Arginine was greater in the control samples 
except in the beginning. Aspartic acid-Glutamic acid-TIireonine sjxjts were in 
general larger in the control samples. Alpha and Beta-alanines were not found 
in the third, fourth and fifth leaves of control samples, but they represented in 
the sixth leaf. Kxcept in the first leaf, their contents were higher in the verna¬ 
lised samples. Amino-n-butyric acid and Tyrosine spots, except in case of first 
and second leaves, were larger in the vernalised samples. They were present 
only in the first eight leaves of both control and vernalised samples. IMcthioninc- 
Valinc-Tryplophane spots, except in the first leaf, were, in general, larger in the 
vernalised samples and as also the spots of Pheuylalaniiie-Isolciisine-Leusine. 

The results show that the concentration of amino-acids is, in general, greater 
in the leaves of plants raised from vernalised seeds. 

Further work is in progress. 

These investigations have been carried out in connection with the scheme of 
Plant Physiology and Cytology, being financed by the Indian Council of .Agricul¬ 
tural Research, New Delhi. 


136. Certain morphological changes in Phaseolaa radialua L. resulting from 
treatment of seeds with low temperature and growth regulators. 

S. C. CHAKRAVARTI, Rewa. 

Present piece of investigation aims to make a comparative study of the effects 
of vernalization and presovving soaking treatment of seeds of PIwiscoJhs radiatns 
D-, strain N. P. 36 with water, aqueous solution of lAA, IBA, N.V.A, 2, 4-D, GA 
and TIBA in the concentrations of 100, 25 and 1 ppm. and with half divided 
cocoanut milk and yeast extract on the hypocotyl length and area of the cotyle¬ 
donary leaves. 

With the exception of GA and yeast extract, all the other treatments bring 
about a significant decrease in the size of the organs referred abov’e. Similarity in 
the action of chilling and growth regulators reveals that during treatment of 
seeds and subsequent development of seedlings certain common metabolic changes 
take place in them. 


137. Photoperiodic response of a winter variety of rice of Tripura. 

T. R. DUTTA, Agartala, and G. MISRA, Cuttack. 

The response of the variety Salchikan, a widely cultivated winter rice of 
Tripura, to 8 hour short photoperiod (8 A.M, to 4 P.M.) has been studied in pot 
culture experiments. The,seeds after a preliminary selection for uniformity and 
sterilisation were sown in earthenware pots. After the seedlings attained 7 days 
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tbejr were Jmte 10 «ets 6 ■pots eadi. «Om *«et iMn %^pc 4ip‘ 

under the nocmcil ttay length. IThe rest 6 sets were gfven &e *B 4iaiir ^ 

treatment at difienent ages of W, 2ft, BO, 40, ISO, ‘60, 70, 60 sntfl 00 da^n for ft pdfod; 
of one month in each set. After ‘the photoperiodic (treatment for the •vwpfofoo' 
number of da^s eadh experimental set was returned to the 'Bormdl day lemgMt' 
in the botanical garden till the time of harvest. The short .photoperie& 'indttced 
n conspicuous earliness in ear emergence in all the sets. The maximum earliness 
was in the set which received the short days at the youngest age of ten days. 
The degree of earliuess gradually .decreased with advance in the age of .the plftuts 
at the time of treatment initiation. The grain yield was markedly low in the 
three sets which received the treatment at the ages of 30, 40 and 50 days. The 
low yield was due to poor setting and high percentage of sterility in the treated 
plants. In all the other sets the grain yield was higher than the controls main^ 
due to a larger number of panicles formed per plant and to greater number of 
grains per panicle. 


136. The -elFeet of X-Ray Dosage on Emergence of Seedlings in Rice. 

AMAI/ KUMAR BASU, Calcutta. 

The effect of X-ray dosages on emergence of seedlmgs in nee Oryza saliva 
h. Var. Rupsatl (a pure line winter variety) was studied. The kernels in the dry 
state were irradiated witn 6000, 12000, 18000, 24000 and SOOOOr X-rays. After irradia¬ 
tion they were sown in a small plot of land along witli the control. A replicated 
design was adopted to study the effect of treatments on the emergence of seed¬ 
lings. The number of .seedlings emerged in each treatment were counted after 
14 days of sowing. The percentage of emergence was seen to fall with increase 
in dosage, the emergence in 30,000r being ml. .\fter analysing the data statisti¬ 
cally it was observed that the differences m percentages of emergence between 
,lhe control and the various X-ray doses excepting the 6,OOOr treatment, were 
significant. /Vn attempt was made to find out an expected relationship between 
doses X-Rays and the emergence of seedlings. 


139. Studies in the Physiology of Fruits and Vegetables. VI—furfher Observa¬ 
tion in Ripening Mangoes (Vor.FozZi) during Storage in Flormal and 1..0W 
Temperature. 

J. K. CHOUDHURY and D. K. DAS GUPTA, Calcutta. 

While studying the keeping quality and chemical changes of Fazli mangoes 
picked at various stages of development and stored in normal and low tempera¬ 
tures, it was observed that the marketable qualities developed only in the mature 
fruits 'When they were stored at a relatively higher temperature (Ind. Sc. Cong. 
Abst. Pt. Ill, p. 265, 1957). Subsequently a closer examination was made of tlie 
green mature fruits gathered from the whole-sale iiiatket at Calcutta and olonefl 
at room temperatures (84®—90® F.R.H. 59—^96%) and 60®—62® F (R-H. '70—75%') 
and some of the results obtained are given below ; 

Mangoes could be stored in marketable condition for 7—8 days in oornud 
temperature and for 14 days in 60®—62®F. The losses in weight of the fruits dnriftc; 
storage, respectively, were 12'44% and 11'37% of tlie initiol ■freSh wSghts. 

The pulp-peel ratio of the fruits increased in both the tem^Kvatbres fsaal MR 
to 79'Sl and to 10'60, respectively. 

The pH tncteased from 3*3 to giO m room tempeMttove and fo 4“4 fo 6f<U4im. 
The toted add (a8«-«.c. (N) NaoR) present in lOR ea ideonaasefl fom 3*46 

to M6 C<c. «vd 4ft 34R-CIC. ftsaptdfoefly. 

JU—W 



334 


Proc. 46ih Ind. Sc. Cong. : Part III : Abstracts 


vitamin C (Ascorbic acid) decreased from 70-30 mgm./lOO gm. of pulp to 34-57 
mgm. and to 63-37 mgni. in normal and low temperature, respectively. 

2, 4. S-T (Trichlorophenoxyacetic acid, 500 p.p.m. and 1,000 p.p.m.) in normal 
temperature did not prolong the storage life of the fruits, but they were better 
preserved (e.g. more turgid to touch) and developed all other normal qualities. 
Ustimations of sugars, alcohol-soluble and insoluble matter etc. are in progress. 


140. Effect of NAA and MH-30 on sprouting of non-dorment potatoes. 

B. D. BAIJ.AIv and I. M. RAO. Agra. 

With rapid increase, since about a decade, m the area under potato crop in 
the plains, problems relating to storage of potatoes are gaining importance. 
Sprouting of potatoes under ‘■to’-.age is one of the main causes for loss in quality 
and quantity. Although cold-storage minimit-es the after causes, that is microbial 
rotting of potatoes, it does not completely check the sprouting; further, cold- 
sorage facilities are a.s yet available for only a fraction of the ixjtato, harvested 
in the plains. Once the dormancy period is ever jHiatoes begin to sprout and the 
activity is conditioned by the environmental conditions. Thus the problem resolves 
itself in two aspects (i) to increa.se the dormancy, (ii) to check further sprouting 
and sprout-growfh in non-dormant potatoes. 

In the present investigation, influence of N.V.V (100 p.p.m.) and MH-30 (Maleic 
Hydrazide, 2500 p.p.m.) on sprouting, loss in weight and percentage shrinkage in 
two varieties of potatoes (Phulwa and Military Special) have been studied for a 
period of one month at room temperature (80°T-85°I') and in the refrigerator at 
about 59°?. The pretreatment of the tubers involved a soaking of unsprouted 
tubers in the test solutions (half immersed) for 24 hours; uiisoaked tubers served 
as control. Obser-vations were recorded one month after the soaking treatment. 

Differences due to 'treatment’ and also tlue to ‘variety’ are observed. Presoak¬ 
ing in N.\A or in MH 30 or even in distilled water in variety Military Special led 
to increases in sprouting, although loss in weight as well as percentage shrinkage 
are lowered; the above behaviour was noted both at room temperature as well 
as in the regrigerator, more clearly in the latter. In variety Phulwa trends 
opposite to those observed for Military Special, are noted, while percentage loss 
in weight as well as percentage shrinkage are increased or even not affected at all. 

Studies on the above problem are stil! in progress. 


141. On the Response of Germination of Seeds to Sound-Waves. 

T. C. N. SINGH and V. N.AINAN, Aniiamalainagar. 

The present investigation is directed towards twelve species of seeds belonging 
to four different families of the vegetable kingdom namely, Oraminae, Deguminosae, 
Crucifereae and Solanaceae. During the course of study germinating seeds of 
the aforesaid species were exposed to the sound-waves of an electric bell daily for 
ha!f-an-hour from 8 a.m. to S-30 a.m. As a result, it has been observed that earliness 
of germination in the different species of experimental seeds in comparison to 
the control, was achieved in Orvza latha and Psium sativum by 30%, in Brasslca 
juncea by 50%, in Coriandrum sativrnn by 65%, in Trigonclla corniculara and Cicer 
arictimum by 70%, in Cyamopsis Utragonaloba by 70%, in Phasiolus mungo and 
Phaseolua radiatns by 100%, in Phaseoltis bifloms by 340%, in Eleusin coracana 
by 357% and in Solanvm melongena by 365%. Besides, the experimental seed.s 
had finished their grand period of germination within a much shorter time than 
the control; and the seedlings out of the sound-excited seeds were subsequently 
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found to be far more vigorous in their growth performance than those from the 
control seeds. 

142. Mirabili* Mosaic— A New Virus Disease from Nainital. 

K. S. llfTARGAV.'V and N. S BISHT, Naini Tal. 

A virus disease of Mirabilis jalapa has been noticed in Naini Tal. The older 
leaves show mottling and puckering while young leaves are light green in colour. 
The thermal inactivation point is between 60-55°C and the dilution end point is 
1 : 1000. The virus is of non-persistent type and is easily transmitted by Myzus 
persicae. 

143. A Rhizopus Causing Soft Rot of Bottle Gourd (Lagenarta Vulgaris Ser.). 

G. G. DAlrELA, Agra. 

This is a report of a species of Rluzopiis causing soft rot of }oung fruits of 
La^cnaria vulgaris Ser. found in October-December at Agra. The .species confines 
to the following measurements and description. 

Sporangia almost spherical, measuring 66 0--115-5 /i (mean 84-97±3-33 n) by 
49-6- 990 /i (mean 73-19 + 2 93 ju), black; columella hemispherical; spores hyaline, 
sub-globose, measuring 4-95—11-55 /t (mean 8-25±0-30/*) by 3-30-9 90 /1 (mean 
6-47±0-28 fi). 


144. Report of a Downy Mildew on Balsam Plants from Kumaon Division. 

S. C. GUPTA, Naini Tal. 

A downy mildew on Intpaticns balsamhia Linn., caused by Plasmopara obducens 
Schroeter, ha.s been collected from several places in the vicinity of Naini Tal during 
rainy season. 

Only the lea'-es of the host are attacked. Pale yellow spots of variable size 
are first evident on the upper surface of the leaf. The lower surface of the spots 
soon show conspicuous aerial, downy, milk-white hyphae which slowly turn grey. 
Later the infected portions of the leaf are killed. 

The cocnocytic mycelium is strictly intercellular sending globular haustoria 
into the host cellr,. Branched conulioi>hore.s come out through stomata in groups. 
Conidia germinate by the formation of zoospores. Sex organs are formed in abund¬ 
ance inside the ho.st. 

This is the fir.st report of Plasmopara obducens on Impaticns balsamhia from 
Kumaon Division. 


145. A possibility of Physiologic Specialization in Protowyees macrosporas Ung. 
on CorianJrum satioum L. I. 

J. S. GUPTA and S. SINITA, Agra. 

Disease intensities of Protnmvces macrospot us Ung. on mature plants of 
Corinndrtim sativum L were estimated and infection reactions were classified on 
the already developed technique (Gupta, 1954) as (i) resistant (di.sease intensity 
ranging from 1*10%), (ii) mild (10-25%), (iii) susceptible (25-50%), (iv) virulent 
(50-75%) and (v) highly virulent (75-100%) types. Ten varieties of coriander were 
tested, each with eight samples of the inoculum obtained from localities widely 
separated in Uttar Pradesh and also one from Behar. ... 
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Tlie reactions indicate generally that a given variety of the host shows different 
types of infection with inocula of different sources and also given inoculum reacts 
differently with at least some host varieties. An analysis of reactions, the host 
varieties and the fungus samples indicate that the samples of the parasite can be 
grouped roughly in three categories. Inoculum from Moradabad mostly shows 
Types 4 and 5, Meerut sample reacts under 'I'ype 1 and 2 and the rest under 
Tyi>e 2 and 3, indicating the probable existence of three physiologic races. 


I46i Syachytrium on Cucurbitaceae. 

S. SINIIA, Agra. 

New Cucurbitaceous host.s infected with Sym-hylriiim have been collected from 
field near Agra. Of these, leaves and stems of Cucurbita pepo show infections 
of Synchytriiim lagcmtiac Mahtre and Mundkur and .S. Irichosanthkiis Mahlre and 
Mundkur occurs on Cucumis mclo \ar. pubescence Willd. Luffa aciilaugula Roxb. 
and Luffa aegyptiaca Mill., Ciicumis salivus Linn, and CHnillns vulgaris Schard. 
var. fistulosus in Field Gord. Crops (n) have also been found infected with 
Synchytrinm and are under investigation. The specimens are deposited in the 
Herb. Crypt. Ind. Orient of the Indian .\griculturul Research Institute, New Delhi 
and in the Department of Botaii}-, .\gra College, Agra. 


147. Laboratory Tests on the Effect of Fungicides and Synthetic Phytohormones 
on the Chlamydospore Germination of Protomyces Macrosporus Ung. 

S. 11. MATIRTR and S. .SINHA, Agra. 

k laboratory assay of some fungicides and synthetic phylohormoues was 
carried out on the gcrniiiiatiou of dilamydospores of Proloinyces niaoosponis Ung., 
the causal organism of stem-gall disease of coriander. Following modified Rideal- 
Walker technique, the effect of fungicides viz. Wettle Sulphur, lllitox, Dithaiie, 
Coppesan, .Vretan and Agallol and synthetic phytohormones 2,4-D, N.-\.\ & lAA 
wa.s studied on percentage inhibition of chlamydospore gerniinatiou. 

Fungicidal tests were made with concentrations of 0, 10, 100 and 1000 ppm. 
while the effect of phytohormones wa.s asiaycd in concentrations of 0, 01, I, 10, 
25, 50, 75, 100, 125 and 1000 ppm. 

The results indicate that lllitox, ,\retan, Agallol and Dithane are more effective 
than the two remaining fungicides; almost complete inlubitioii being obtained at 
100 ppm. concentration. Wettle sulphur and Coppesan result in 98-5% and 91'9% 
inhibition respectively even at 1000 ppm. concentration. In respect of the hormones 
NAA completely checks the germination at 50 ppm. while 2,4-D and lAA are 
similarly effective at 75 ppm, and 125 ppm. respectively showing thereby that 
NA.A is the most effective. Kven on the LD 40 dose basis, NAA proved to be 
superior over all the other chemicals tested because 63% inhibition was obtainerl 
in NAA even at I pimi. while others do not reach effective inhibition value at 
thi.s dilution. 


14&. Physoderma on Trifolium Alexandrinum Linn. 

K. S. THIND and S R SHARMA, Amritsar. 

I 

.V Physodeniia species was found on 'Berseeni' plants during the months of 
March to May of 1967 and 1958 in the Khalsa College farmst Amritsar. ‘Berseeni’ 
(I'rlfolimn alexanarimm Mnnd is an .importaflt and most- prevalent, legnminaus 
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fodder crop in the Panjab. The disease causes severe and profuse gall formaitiom 
on the lower part of the stems It is inlersting to report that the fungus does 
not cause any distortion or stunting of the ]io.st. Morphology of the fungus and 
pathological histology of the disease rvere .studied iii detail. The resting sporangia 
were also germinated and the fusion stages between the zoospores were obsrved. 

This Physoderma species appears to be a new one. It differs from all the 
Physodcrma species so far reported on the leguminous hosts. The size of the 
plano-convex sporangia of tlie present species falls within the rairge of those P. 
alfalfae, and on this basis we might say ih.it it is idcntual with that species. It 
may, however, prove to be a new species or a biological race, but this cannot be 
answered until extensive host range studies have been made, further work is 
in progress. 


149. Disease Appraisal and Crop-Loss Estimate of Powdery Mildew of coriander 
caused by Erysiphe polygoni D.C. 

J. S. GUPT/\ and G. G. DAWiLA, Agra 

The powdery mildew of coriander caused by Erysiphe polygoni D.C. appears 
towards the end of March .and spreads rapidly by the first week of April. The 
loss is very severe in a relatively late-sown crop, because disease appears at the 
full-bloom stage. 100 randomized mature plants were selected in a field near 
Gwalior and observations were recorded on disease intensity, height of the plants, 
shoot-dry-weight, grain-yield and number of umbels. The disease was appraised by 
reducing the visual S 3 'mptoms to .a quantitative index. One whole plant with a 
total score of 100 points was divided into tliree parts : niaiu stem carrying 20 points, 
leaves and umbels with 40 points each. The loss was also estimated as percentage 
loss in expected yield. 

Correlation coefficients (r) between (i) total disease intensity and growth 
characters and (ii) disease intensities on various plant parts and certain growth 
characters were calculated; wherever ‘r’ values were significant regression co¬ 
efficients (b) were also estimated. The los.s in expected yield per plant amounted 
to 90-5% with a me.nn total dise.ise intensity of 83%. The disease intensities either 
on leaves or on umbels were higher than on stem. A positive correlation (±0'788, 
significant at 1% level) was noted between total disease intensity and loss in 
expected yield but a negative correlation (-0-566) was found between total disease 
intensity and number of umbels. Similarly all 'r’ values between disease intensities 
on various plant parts and growth characters were highly significant. Regression 
value (b) indicated that every 10% increase of diseased intensity resulted in an 
enhancement of loss in expected yield by 10% and a decrease in number by 5-6. 


ISO. Disease Appraisal and Crop-Loss Estimate of Rust of Cram. 

G. G. DALELA, Agra. 

The rust of gram {Cicer arietlnum L.) caused by Uroinyces dans^arleiini 
(Grogn.) jaez. appears rather late in the season and therefore doubts have been 
expressed as to the lovsses caused by the parasite. In order to ascertain the exact 
position of loss, random samples from an infected field in the district of Gwalior 
(MT.P.) were taken according to the ‘individual method’ suggested by Chester (1960) 
and disease appraisal and loss estimates carried out. 

During rabi 1956-57 one hundred plants were selected at random from a mature 
crop in a cultivator’s field, and observations were recorded on the disease intensity, 
growth (shoot dry weight) and yield as well as of seed and pod numbers. Seed- 
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to-poJ ratio (by number) and seed-to-shoot ratio (by weight) were calculated. Disease 
intensity was measured quantitatively as the ijerccnlage of infected leaves in total 
number of leaves on each plant. 

Correlation coeflicients as well as regression values between disease intensity 
and shoot dry matter, yield of seeds, 100 seed weight, number of sced^, number of 
pods, seed-to-pod ratio and secd-to-shoot ratio have been calculated on the lines 
.suggested by Greaney (1933 a & b) to investigate the influence of increasing disease 
intensity of the rust of gram on the above characters. 

It was noted that the shoot dry matter, seed yield, number of seeds and also 
number of pods were adversely affected by the disease. The remaining agronomic 
characters, however, bore no relationship. 

A mean loss of 0-38 gms. in yield per plant was found with each increase of 
10% disease intensity. 


151. Soil pH and Rust Development in Puccinia Penniaeti Zimm. On Bajfa 
{Penniaetum Typhoidea Stapf & Hubb.). 

G. G. DALEIvA, Agra. 

Influence of pH (4-6, 5 C, 0 6, 7-4, 8-4 and 0-2) wa.s studied on percentage inhibi¬ 
tion of the uredospores of Puccinia penniseti Zimm. and also on the development of 
the rust disease on bajra, the number of pustules per unit area and per leaf taken 
as index of disease development. Disease development was studied on bajra seed¬ 
lings growji in sand cultures irrigated with modified Shive solution and pH levels 
adjusted by using N/10 NaOII and N/10 IICl as buffer.s. 

The least inhibition of uredospore germination was noted at pll 7 4 and increased 
on either side, more so in acidic than in alkaline pll. The optimum range for spore 
germination was found between pH 6-6 to pH 8-4. Disease development on bajra 
was similarly affected by pH, the maximum development being observed at pH 7'4. 

.\ possibility is indicated for the occurrence of a close association between spore 
germination and rust development. 


152. A further Contribution to the Study of Physiologic Specialization in Puccinia 
Penniaeti Zimm. On Bajra (Penniaetum Typhoidea Stapf & Hubb). 

G. G. DADDDA and S. SINH.A, Agra. 

Continuing work on physiologic specialization m bajra rust (Puccinia penniseti 
Zimm.) fourteen more varieties were tested with eight samples of this rust collected 
from distant localities. The rust samples were obtained during September-October 
1956, and maintained at Agra during October to March and at Simla during March to 
vSepteraber on bajra variety -‘Vgra Local. 

Bajra seedlings of the varieties under study were inoculated at 2 to 3 leaf stage 
following the usual technique of ru.st infection. The rust reactions were noted two 
weeks after the inoculation following, for preliminary differenitation, the rust reaction 
key used for wheat rust by Stakman and Levine (1922). 

The results indicate that all the varieties are sasceptible to„the rust and also 
there are no distinct differences in infection types. 3 and 3-4 type of reactions (vide 
key of Stakman and Levine) were observed as also noted in the previous year with 
reference to another 29 bajra varieties. A possibility is indicated that none of the 
varieties may behave as a ‘differential’ for this rust. Further work on the problem ' 
is in progress. 
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1S3. A new species of Pueeina (P. xanthocarPi sp.noY.). 

R. Y. ROY and SUDRSH KUMAR GUPTA, Varanasi. 

This paper deals with the repor( of .a new species of Puccinia on Solanum xanlhJ- 
carpum Schrad. and Wendl. It causes severe infection on the leaves. 

Uredoi'ori spherical to elongate, O-S-I S mm. brown, amphigenous but more on 
the upper surface. Uredospores single celled, pedicellate, smooth and thick walled. 
Paraphyses present. 

Teleutosori black, amphigenous but more on the upper surface, spherical 1-3 mm, 
in diameter. Teleutosporcs two celled, pedicellate, oblong, smooth and thick walled. 


154. A new species of rust on Alhagi eamelorum Fisch. 

R. Y. ROY and M. SliUKLA, Varanasi. 

This paper deals with the description of a sjjecies of rust on Alhagi eamelorum 
risch. which has not been reported so far cn this host. Only uredospores have 
been found. The absence of teleutosporcs makes difficult at this stage to give this 
fungus a generic name. 

The infection api>ears first in January and continues till the end of April. 
Uredosori amphigcium.s m jrc on h'wer surface, spherical, 0 75-15 mm. in diameter, 
deep brown; uredospores oval to spherical, rarely elliptical, pedicellate, one celled, 
thick, wall echinulale, measure 18-18 -25-20 x 18-18 —2l-(50 Stalk 21-60—43-20x 

4-56—6-02 ; paraphyses present, hyaline, swollen apically, either on the same level 
as the uredospores or projecting above; no peridium. 


155. Fames applanatus (Pers. ex. Wallr.) Gill on Quercua ineana, 

A. C. SAHGAL, Nainital. 

Sporophores of Fames applanatus were found growing on a stump of Quercus 
ineana, in Nainital. The morphology and anatomy of the i>athogen, its cultural 
characteristics and reaction on media containing gallic and tannic acids and gentian 
violet were studied. 

The pileus and the herbs growing within a radius of 9" were found to be 

covered with a brown pulvet-ulence which on examination was seen to consist of 

basidiospores of the fungus blown about by air current. 

The fungus grows rapirlly on 2% malt agar. Mat, white at first but assumes 

light yellow colour after two W'eeks, zonate, depressed round the inoculum. 
Hyphae of advaneing zone ;—parallel and appressed or sightly raised above the 
substratum. The newer growth is sparse, cottony and raised, later becoming 
compact. Odour none, reverse unchanged. Reaction on gallic acid agar weak; on 
tannic acid agar strong; on gentian violet, medium gets discoloured. 

Hyphae of advancing zone :—hyaline, branched, nodose-septate, 2-1-4-2 /x 
diameter, .\erial mycelium ; (a) Hyphae as in advancing rone, (b) Fiber hyphae- - 
1-4-2-8 p, aseptate, branched, without clamps, walls thick and refractive, luniina 
narrow. Submerged tnyeclium :—ns in aerial zone but much branched—branching 
irregular and close together. Older liyphae septate. No basidospores and no 
conidia produced in culture. 

Very young hymenial layer of the sporophore consists of large inflated cells 
(basidia?) 8-11-2 p in diameter, against which brown truncated spores 6-3-8--t>^ 
4-2-5-6 p are seen. 
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156. Colletctrichum sp. on Citrus. 

K. S. THIND and G. S. RAWI<A, Amritsar. 

An anthracnose of Citrus liinon and C. auranlifolia has been observed in the 
Khalsa College Nurseries during '.he Monsoon months since 1956, Mojphologjcally 
Collelotrichum sp. causing antbracnose of these hosts is markedly different from 
C gloeospowidcs Penz. which causes the common anthracnose of Citrus. It is 
allied to C. tap<;ic! which is reported to infcci Citrus by arliticial inoculation (Butler 
and Bisby 1931). However, its conidia are .small for C. capsid while its setae art- 
larger. Attempts to infect Capsicum aiiaum with this Collctotnchum species have 
failed so far, although C. capsid was able to infect these Citrus hostf. The study 
carried out so far appears to indicate that this liuigus is a new species of Calleto- 
itichum. IJxpcriments on the host range of this species will be carried out. 


157. pH of sterilized and unsterilized Garden Soil in relation to Futarium wilt 
of Gram. 


S. K. CHAUHAN, Agra. 


Wilt of gram {Cicci ariclimim Ivinii.) caused by Fusauum aithoccias App. & 
Wr. has been studied m relation to va.rous r.inges of soi' jiH both acidic and alkaline 
in sterilized and unstcrilized garden soiP. The cxperinienl was planned to enable 
.statistical analysis and interpretation of data. Twelve replications were maintained 
for each treatment both for the experiinenta* set and the control. Sterilized and 
unsterilized soils wnth five pH ranges (4-.5, 6 0, 7 1, 7 8 and 9 2) were considered. 
The soil of each pot was inoculated uniformly and ten seeds were sown in each pot. 

When willing .started the mortality w-as rtcerded at legular intervals for each 
treatment in each i>ot separately. However, none plants wilted in the control. 
The figures for total mortality w-ere analysed .statistically. The clfecl of pH indivi¬ 
dually and the interaction between soil condition (sterilized and unsterilized) and 
soil reaction has been found to be significant. 

In sterilized soil the mortality was low in alkaline series (pH 7-8 and 9-2) and 
in acidic ranges it was either equal to that of neutral (pH 7-1) or even higher. 
On the other hand in unsterilized soil mortality was higher in alkaline range and 
dimini.shed considerably in acidic reaction. 

It is nolew'orthy that in sterilized soil alkaline reaction retards the disease while 
in unsterilized soil the effect is just the opposite, acid ranges bringing down 
mortality. 


158. Disease Intensity and Crop-Loss correlations in Fatariam wlk of Gram 
(Cicer ariettnum Linn.) As influenced by pH in Sand Cultures. 

.S K. CHAUHAN, Agra. 

Wilt of gram (Cicer arictinnm Linn.) caused by Fusarhiut orlhoceras App. & 
Wr. has been studied in relation to six different pH levels (4-6, 5-6, 6 6, 7-4, 8-4 and 
9-2) in sand cultures in glazed pots. A modified Shieve three salt nutrient solution 
was supplied to the growing plants. The hydrogen-ion concentration of the solu¬ 
tion was altered by adding normal NaOH and HCl as buffers. Six replications 
(6 pots with 7 plants each) were maintained throughout the course of the investiga- 
iton in the exiierimental set as well as in the control. The experimental .set was 
uniformly infested with the pathogen. Observations were recorded on -the seed 
yield, seed number, pod number, shoot dry weight and also on disease intensity 
a: the time of the harvest. The disease intensity was appraised following the 
technique evolved by th^ author (1957). Tho dstu were analysed atatieticeHy. 
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It is indicated that the sand pH lir.c got a positive influence on the incidence 
of tlie disease. Maxinunn disease (70 41%) was observed in 5-6 pH and the least 
(0-63%) in pll 9'2. In general the disease is directly proportional to the increase 
in Il-ion concentrations within clie ranges employed. 

Correlation coefficients were signilicant between disease intensity and loss in 
seed yield at pH 4-6, 6 6, 7-4, 8-4. They were uonsignifu. ant at pH 5 6 and 9 2 where 
the disease intensity is iiiaximum and minimum respectively. Correlations were 
also signilicant at pH 6 6 ami 7 4 between disease intcnsitv and loss in seed number. 
However, no significant correlations could be obt.iiind between the disease intensity 
and loss in pod number or dry weight ol .shoot. 

Regression coefficients for significant ‘r’ values indicate that the loss in seed 
yield amounts to (OOlL’t, 0 0132, 0 0171 and 0 0084! gms. foi pH 4 6, 6 0, 7 4, and 8 4 
resiiectively for unit increase in disease intensity. lires])e( tive of ]dl the loss in 
seed yield amounts to 0-0152 gins, for 1% increase in the disease inleiisiiy. Again 
for an unit increase in the intensity of the di.seasc the loss in si ed nuniber is 0 6165 
and 0 5160 at pH 6 6 and 7-4 respectively, where a,s it is 0 575 tl all pll ranges are 
taken together. 


159. A note on Olpidium parasitic on Phaaeolus aconitifollua Jacq. 

S. SINHA, Agra. 

An Olpidium occurring on Pimscolus aconitifolius J.ic<(. in Agra causes gall 
formation on the under surface of infected leaves. The galls are very minute and 
are formed due to the tnlargenicnt of the infected ho-t cell ami also by the division 
of the adioming cells. 'I'he galls ultini.itel> coll.ifise and leave a brown patch on 
the leaf surface as if i-aten away In inserts. Heavily infected leaves li.ne nninerous 
such patches and a])pear far from being normal. The tlisease seems to 1>c favoured 
by very ^Yet comlitiins as infiction sprcails after heavy showers of rain. The .struc¬ 
ture of the parasite has been .-ludied 'J‘!-e entire th lilns is transformed into the 
developing 7oospor’ingiuni which puts oat a d's* barge tube. Resting siHirangia ate 
also formed and have thick wall. The sixcitic irienlity of the parasite is under 
investigation. 


160. A Fusarium wilt of Vinca Rosea. 

S. SINIIA and vS. K. CHAniAN, Agra. 

Seetllings atid adu't plants of I iiica roxca binn w' re found to wilt soon after 
lieavv sliower.s of ram. Tn the first year (19.54) vinly the white flowering variety was 
affected although the pink variety was growing mived with the former but from 
the next year the pink variety also began to wilt. The usual symptoms of V'li.sui iiiiu 
wilt appear and ‘vmin clearing’ is very^ characterist.c. .\part from these symptoms 
the affected twigs of the white flowering v'ariety bore masses of sporodochia, an 
Hiiu.siial feature in l''usarnim wilts. (Iftim a mature plant does not show coinjilete 
wilting; some lateral brauehe.s remain healthy and do not contain any mycelium 
inside the wotxl or cortex. When seedlings are affected losses are cent per cent. 

Three i.solates were obtained, one from the wilted seedlings and wilted branches 
of adult plants of white flowering variety which ahso yielded the sporodocliial type 
and the third from the pink flowering variety. Curiously enough the forms yielded by 
the white variety of Vinca rosea does not infect the pink variety, and the one 
obtained from the latter failed to infect the white flowering variety. Cultural and 
morphological characters of the isolates reveal their distinct identity from one 

III— 44 
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another. Two of these have been identified : Fusarium solani (IMart.) App. & Wr. 
from the roots, seedlings and stem of the white flowering varely and Fusarium 
scirpi from tlie sporodochial matter. The Fusarium on the pink flowering variety 
is under investigation. 


161. A new species of Helminthotporiam {H. dinebrae sp. nov.). 

R. Y. ROY and M. SIIUKLA, Varanasi. 

In this paper a speeics of Ilclmintiiosporiuui on the inflorescence of the grass 
Dhtcbra sp. has been described. It attacks ovaries in the inflorescence. The in¬ 
fection apparently resembles smut infection. It has agglutinised sooty spores. 
Conidiophores jcllowish brown, septate, in groups, geniculate; conidia cylindrical, 
commonly 2-septate, borne singly on the apices of tlie conidiophores. 


162. Angular Black spot disease of Sesbania grandtfloia Pers. 

R. Y. ROY, S. N. R-\0 and G. KRISHNA (MiSS), Varanasi. 

A leaf spot disease on Sesbania grandiftora Pers. caused by a species of 
Protomycopsis was recently observed in Varanasi. It appears as pale brown 
angular sj)ots, gradually deejiening to chocolate brown, finally turning to black 
blisters. The blisters are usually C-9x3-9 mm., often coalescing to form patches. 

The mycelium is intercellular, scanty and short, developing numerous reddish 
brown terminal resting spores interspersed in the intercellular spaces. Yonn.g 
spores arc at first hyaline, thin walled^and pyriform. IVIature spores are reddish 
brown, thick walled, distinctly verrucose, globose to sub-globose or oval, 
22 55 X 19-58/1. 

Comparative studies indicate that the fungus in cjuestion differs from all the 
previously described species in having (i) angular leaf spots resembling blisters; 
(n) small sized sub-globose resting spores; (iii) distinct verrucose wall of 5-0/i 
thick. So the name Protomycopsis sesbaniae is proposed. 


163. A new species of Piricularia (P. tlnotpora sp. nov.). 

R. y. ROY and R. S. DWIVEDI, Varanasi. 

During August 1958, a fungus was collected growing parasitically on and causing 
great damage to the leaves of Tinospora cordifolia Miers, a plant of great medi¬ 
cinal value, in Varanasi. An examination of the infected leaf revealed the pre¬ 
sence of an interesting species of the genus Piricularia which differs markedly from 
all the previously described species in having longer conidia and deserves a new 
specific rank. 

The fungus forms irregular angular sjxjts on the lower surface of the leaves, 
white to ashy, scattered or sometimes coalescing; conidiophores emerging through 
the stomata or epidermis from the intracellular black tufts of liyphae, in clusters, 
hyaline, geniculate. Conidia hyaline, straight, obclavate, singly arranged on the 
conidiophores in scorpioid cyme, smooth walled, 1—3 septate, apex tapering, basal 
end broadest and with a hylum-like terminal which marks the point of attachment 
to the conidiophores, 18—2! x7‘2—10 8/i. 
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164. The Scab disease of cultivated and wild figs in Bombay State. 

D. D. WANI, Poona. 

Scab disease of figs incited by a Sphaceloiua species is widely prevalent in 
several parts of Iloiiibay State. On cultivated figs the disease a])pears as 
numerous yellowish-white minute leaf spots which often cover the entire leaf 
surface. The disease is severe in the mouths of August to November .and hasten 
defoliation. Petioles and young fruits also show numerous infection spots. Acervuli 
are {) to 50/t broad and 17 to 37/i high, brownish yellow, composed of compactly 
grouped cells. Coniiliophores are 6 to 12/i long and mature conidia have not 
been observed. In the types of symptoms produced and measurements of frui'mg 
bodies the fungus under study differs from Sphacelonia pci Thirumalachar 
described ou Ficus sl^mciata and also from SpMccloma Cayicae Ikata and Katsuka 
described on cultivated figs from Japan. The latter produces numerous conidii 
which are 2 celled. 

On Ficus rcligiosa. Ficus Pahiiata and Ficus gloiucraia, the same Sphaccloina 
species occur]ing on cultivated figs has been collected. Ou two other species of 
Ficus vi/. Ficus iufcctoria and Ficus retusa, Sphaccloina pci Thirumalachar has 
been collected. 


165. “The incidence of Air-Borne Spores in the Potato Plantations of Upper* 
Shillong”. 


G. KONGIiR and II. K. BARUAII, Gauhati. 

The fungi and bacteria jialhogcnic to potatoes are isolated from infected tubers, 
sod and from .skin of the healthy potato tubers and include Fusaiitnn oxyspcnim 
vSchl. St. A., Fusaiiuin oxyspotum Schl. St. 13., Fusarium oxysparum Schl. St. C., 
Fiisaniiui nniicicola Schl. St. A., Fusarium radicicola Schl. St. B., Fusarium radi- 
cicola Schl. St. C., Baclcriiim carotovonim vSt. Uacicrium cawtuvorum St. B., 
Bactnium solanaccarum St. A. and Bacterium solanaceanim St. B. 

Spoil' trapping by the pctridisli method and exposing smeared slides showed 
the incidence of air-borne spores of Phylophthora in/cstaus (mont.) de Bary., 
Albugo sp., Pythium sp., Mucor sp., ISIiicor racemosus, Pcuicillium sp., PcnicilUum 
digital urn, Aspergillus sp., Aspergillus nigcr, Puccinia sp. Fusaiium oxyspoiuin, 
P'usariuin radicicola, Fusarium solani, Thielaviopsis paradoxa, Bacloiiim sp., 
Bactciium sohinaccaium, Baclciium carolovorum and Coryucbacteiium sp. in the 
plantations and in the .storage chamber. The pathogenicity of the types specifi¬ 
cally parasitic on potatoes is described. 


165a. Treatment of Ipecac cuttings with Hormones and other Minerals. 

SABIIv KUMAR CHATTb:RJEI?, Darjeeling. 

(1) Experiment.s establish the effects of hormone NA.\ and of some essential 
elements (Calcium, Iron, M.agnesium, rotassium and Phosphorous) on induction of 
roots of cuttings of Ipecac (Psychotna Ipecacuanha) plants. 

(2) Hormone NAA was applied directly and also with normal nutrient and 
different sidjstitution solut’ons. The effects were aUo followed with normal nutrient 
and substitution solutions. Roofings data was collected after 45 days. 

(3) Results show high rooting intensity (indicated by total length of roots in 
cm., their fresh and dry weights in gins) m cuttings treated with normal nutrient 
solution. The cuttings treated with normal solutions deficient in Fe, K, P, Mg 
and Ca respective!}' showed comparatively lesser rooting intensity but in almost 
all cases the rooting response was greater than untreated controls. 
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(4) Rooting intensity becomes maximum in the cuttings treated with the 
iintneiit solution containing NAA. Ii: other cases where hormonal nutrient solu¬ 
tions are deficient in Re. K. P, Mg and Ca jespectively, cntlings show lesser rooting 
1 espouse. In each case, howe\er, the intensity of rooting is greater than the 
deficient treatments alone (without hormones). 

(5) I'l.xclusion of any one of the essential elements may be Mipi>os(j<l to disturb 
the nutritional condition of the cuttings which requiie to be optimal for rooting of 
tlie untreated controls. And augrnentating effects of NAA on rooting intensity .shows 
the necessity of a hormonal substance for rooting in cuttings. TIius a balance of 
internal factor uhetlier nutritional, hormonal or both influence the optimum forma¬ 
tion of roots in cuttings. 


VI. CYTOLOGY AND CYTOGENETICS 

166. Some Cytological Observations on Oedocladium Operculata Tiff. 

S. N. I’PADHYAY.A, Varanasi. 

The paper deals v\ith some aspects of cytology of Ocdochidiuni operculata 
Tiff, collected from nature as well as that maintained in cultures under con¬ 
trolled conditions. The clone cultures were raised from the apical cells, as in 
spite of best efforts, this species did not liberate ase.\ual swarniers in cultures. 

Aceto-orcein and aceto-carmine were used as nuclear stains after giving the 
material pretreatment with paradichlorobenzine, accnaplilhcne and 8-hydroxy- 
([uinoline. The chromosome number of the alga was found to be sixteen, and this 
is the first record for the genus oedocladium. 


167. Genetics of Aspergillus niger I. Heterokaryosis. 

A. K. MISIIRA and P. NANDI, Calcutta. 

IIeterokar>a)sis was induced and balanced heterokaryons were syntliesised 
between biochemical mutant strains of Aspergilliis niger. The following pairs of 
mutants were allowed to recombine. 

''(11 48 a me paba + S g py arg, (2) 46 a me c>t + 8 g py arg, (3) 45 a me bio+ 44 
g py ad, (4) 22 a me arg + 42 g p> ino, (5) 3 a me *hi + .54 g py lys, (6) 4') a me 
lys + 44 y py ad and (7) 34 a me le+54 g py lys. 

•'’For each strain the figures indicate the collection number and the .symbols 
have the following meaning, a—avallanceus colour; g—serpentine green colour; 
me—methionine; py—pridoxine; (laba—p-aminobenzoic acid; cyt—cystosine; 
bi—biotin ; arg—arginine; thi—thiamine; lys—lysine; le—leucine ; ad—adenine; 
ino—inositol. 

Experiments concerning the isolation of strains from the balanced heterokaryon, 
carrying heterozygous diploid nuclei in their hypliae, and the selection from 
heterozygous diploid strains of segregants, are in progress. 


168. Interspecific Hybridization in the Genus Adiantum. 

R. P. ROY and BAXI M. B. SINIIA, Patna. 

To understand phylogenetic relationships, cytogenetic method has been very 
profitably utilized in angiosperms. In the case of vascular cryptogams however, 
studies of this nature have been rather fragmentary. But the utility of this method 
in tracing phylogenetic relationships of species in cases of ferns, although limited 
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to very few species, have been well clenionstraled by Mauton and her co-workers. 
In our couutrj', however cytogenetic studies of ferns which involve raising of 
interspecific and inter-racial hybrids is almost nil. Pteridologists in this country 
have mostly confined themselves to the study of meiosis and mitosis of species 
in different fern genera and in some cases, of the naturally occurring hybrids. 

To develop, therefore, the cytogenetical aspect of studies in ferns several inter¬ 
specific hybridisation in the genus Adiantum has been tried in this laboratory and 
some hybrids have been successfully raised. The hybrids made are : 

1. Adiantum capillus-veiicrisxA. pcriivianum. 

2. A. pemviauumxA. capiUus-veneris. 

3. A. capillus-vencrisxA. aethiopicum. 

The hybrid plants are still at 3-4 leaf stage and therefore their cytological 
behaviour is deferred for future studies. Hut their morpliological features, when 
compared to parents, clearly establish their hybrid nature. The morphological 
characters of the selfed and hybrid sporophytes are given in the tabular form from 
which the hybrid nature will be evident. 


Name of species 

1. A. capillus-i’citciis I/. 

2. A. peruvianitm KIolz. 

3. .1. aclhiopicum h. 


Morphological characters of the leaf of 
selfed sporophytes 

Deep green colour, deep notching and 
uniform shape. 

Pale green colour, shallow notching and 
different shapes. 

Green colour, shallow notching and uni¬ 
form shape. 


Interspecific Hybrids : 

Morphological characters of the leaf of 
Ciosscs selfed sporophytes 

1. .1. capilliis-vcnerisxA. pciuviamtm ... Deep green, notching not so deep, size 

same. 

2. A. pcmvianunixA. capillus-vcnctis ... Deep green, margin sub-entire i.e. of 

crisped nature (incision negligible), 
shape constant. 

3. A, capillus-veiierisx.i. aethiopicum Deep green, less notching of lamina and 

constant shape. 

Prom the above observations it is evident that the deep green colour of 
leaves is dominant over pale green colour, less notching is dominant over deep 
notching etc. It further ai>pcars that the tj'pe species A. capillus-vencris still con¬ 
tains most t)f the dominant genes with respect to abov'e characters and the other 
species are presumably derived ones and have recessive alelles. More details about 
these hybrids will be published later. 


169. Studies on inducing polyploid flower plants and their utilization —/hers 
umhellata L. 


P. N. BAU and S. L. TANDON, Delhi. 

This i)aper is concerned with the work done on colchicine-induced tetraploidy 
in Iberis umbcllala h. The induced tetraploids were characterized by thicker. 
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rough uud deep green leavCvS having larger epidermal cells with more widely 
spaced and larger stomata. Although there was no significant difference in the 
flower size of the 2n and 4n plants, the latter flowered much later and continued 
to flower even when most of the diploids had fruited. The pollen grains of the 
tetraploids were larger than those of the diploids, but pollen-fertility in the former 
vs as much lower. The fruit and seed-setting in the tetraploids wa9 extremely 
poor in comparison with that of the diploids. 

The chromosome numbers of the 2n and 4n were determined as n = 9 and n —18 
respei’tively. The dix)louls showed 9 bivalents at diakinesis and metaphase T. The 
distribution of chromosomes at anaphase I was mostly regular in the diploids but 
occasional abnormalities of the type reported for 4n were also obseivcd. The 
tetraploids showed 18 bivalents at metajihase I. Some of the configurations seen 
at diakinesis in 4n were ’IV, "IV ’II, ’IV “II, "IV ’“II, 'IV '■‘II and “IV '"II. 
Frequency of abnormalities like unequal distribution of chromosomes at anairhase, 
laggards and chromatin bridges was very high in the 4n, which may account for 
the low pollen-fertility and consequently poor fruit and seed-setting in the tetra¬ 
ploids. 

As the induced tetraploids showed an c.\tended jicriod of flowering, it may be 
Ijossiblc to evolve useful siijicrior types by further breeding. 


170. Studies on inducing polyploid flower plants and their utilization— Alyasum 
maritimum Lam. 


P. N. BALI and S. L. TANDON, Delhi. 

This fiaper deals with the work done on colcbicinc-induced pol 3 'i)loidy in 
/l/yssiiin tnaiitiiiiuin Lam. From the point of view' of iiidncliou of polyplrids, 
treatments given to growing points of 46-da3's old seedlings with 0 20% aqueous 
solution of colchicine for 6 hours gave the best re.-^ulls. The colchicine-iinluced 
polj’ploid was larger in everv' morphological compari-.on made with the control. The 
stomata and pollen gr.iins of the polyploids were also bigger. The number of 
stomata per unit area in the polvploids was, however, less than the Cfintrol. The 
pollen fertilit}’ was rather low in the imlviiloids. Fruit and seed-setting in the 
polvploids was extreniel}’ poor, but size of the polvploid seeds w'as much larger. 

Meiosis was studied in the control as well as induced polyploids. 'I'hc meiotic 
chromosome number of the control plants and polyploids was determined as 12 
and 24 respectively. The former showed 12 bivalents at diakinesis and metaphase 1, 
the distribution of chromosomes at anaphase I being mostly regular. Many of the 
possible configurations at diakinesis and metaphase I showing varying number of 
quadrivalents, bivalents and univalents w'ere seen in the preparations of the induced 
polyploids. In some of the pollen mother cells the distribution of chromosomes 
was quite regular but in many of them a few chromosomes were seen to lag 
behind resulting in the unequal distribution of chromosomes. In a few pollen 
mother cells anaphasic bridges were also observed. F'ormation of varying numbers 
of multivalents, lagging chromosomes at anaphase, and formation of chromatin 
bridges may be the probable causes for the low pollen-fertility, and consequently 
poor fruit and seed-setting in the polyploids. 

The presence of conspicuously large flowers in the artficially-nduced polyploid 
Alyssttm tnarilimum Lam. suggests a possibility for selection of a desirable type 
for introducing in the horticultural trade. 
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171. Studies in the essential oil-yielding plants of India. IV—Further observa¬ 
tions in the progeny of the colchicine-induced polyploid plants of Ocimum 
Kilimandacharicum, Guerke. 

R, 13. ROSE and J. K. CHOUDHURY, Calcutta. 

It was reported on an earlier occasion (Proc. Ind. So. Congress, Fart III, 
p. 248, 1957) that Ocimum kilimandscharicum Guerke was successfully induced to 
polyploidy by treatment with 0 01% colchicine and tliat the induced plants were 
bigger in size and gave a larger outturn both of raw material and of volatile 
content. 

Siibscciiient cytological observation show'cd a longer range of chromosomal 
variation from n--4-76 and it appeared that, on the frecpiency of their numbers, 
they might be classified into three groups, viz. n-4-32, n-38-57 and n-64-76. 
The freiiueiitly found niultivalents were quadrivalent and tliey varied from 0—8. 
Such irregularities were found in nearly 40% of the p.m.c. Presence of very high 
and low number and haploid and diploid gametes in the same anther was also 
observed. In diakincsis chromosomes were found attached to nucleolus. Chromo¬ 
somes also oxhil)ited a tendency to group together. 

Pollen grains of induced plants were of three sizes, viz. 47— 52fi, 53—62/i and 
06 71/g while the pollen size of diploid was 52 —C0/<. Pollen sterility in polyploid 
and dipUiid were nearly 50% and 8%, re.sjiectively. 

Morphological variations were observed in .some of the polyploids raised at 
Calcutta, Ilaringhata and Snkna. A field trial is in progiess at Sukna and the 
plants are being analysed for their camphor and camphor oil content. 


172. Cytology of a x-ray mutant in Corehoraa eapaalaria L. 

RAIJINDRA KRISHNA BASC, Calcutta. 

A dwarf mutant was isolated in the third generation following irradiation with 
x-ra\s on dry seeds of Corchoriis capmlaris Iv. var D 154. This plant was un¬ 
usually short, bearing very narrow lanceolate leaves. The flowers were normal and 
their number was reduced. The chief characteristic of this mutant was the 
presence of capsules of varying sizes. The capsules, which were unusually small 
in size did not yield any healthy and mature seeds; even the fruits which attained 
normal sizes contained very few viable seeds. The capsules were smooth with 
shallow ridges. Germination of seeds in the subsequent generations was found to 
be as low as 9T% only. All the surviving plants showed mutant character in later 
generations. The chromosome number of these plants was found to be 2n = H. 
Meiosis in microsporogenesis was irregular. Univalents w'ere often seen in pro*' 
phase, metapliasc and anaphase of the reduction division. Chromosomal fragments, 
bridges, non-disjunction of bivalents, equational division of univalents and exclu¬ 
sion of chromosomes and fragments were common .it anaphase I; while the forma¬ 
tion of cuploid and aneujjloid nuclei and failure of splitting of chromosomes 
occurred fairly regularly at anaphase IT. Pollen grain sterility was found to be 
alxmt 58%. Reduction of pollen fertility was partly due to cytological causes, in 
others it .seemed to be genetic. 


173. 


Cytogenetical studies of a fertile, parthenocarpic, diploid wild fumusa— 
Neerbalai. 


S. GOVINDASWAMI, Cuttack. 

During the study of the wild and cultivated species and varieties of Musa, a 
fertile, parthenocarpic diploid variety was isolated. This variety called Neerbalai 
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was collected by the author from the Western Ghats adjoining Mysore during 
the year 1950-51. The fruits were small (like the fruits of the cultivated varieties 
Lal-velchi or Poovan with thin skin) borne on a number of hands. It was fully 
seeded and the seeds were black, tubercled and 1/8 inch in diameter. The cytolo- 
gical study of this plant is presented here. ^ 

The 2n number of this plant was 22 and the karyotypic formula was 
Aj Cj 134 Gj K 4 Mj Nj. The somatic chromosomes showed the presence of a large 
number of nucleolar constrictions comprising both typical satellites and secondary 
constrictions. The occurrence of chromosomes (A-type) with satellites on both 
ends and chromosomes (M-type) with only the long drawn out stalk without the 
satellitic head being present was a special feature of this type. 

Owing to their smallness the meiotic chromosomes could be studied only from 
diakinesis onwards. Usually 11 bivalents were regularly observed during metaphase 
I. The other associations met with were 10 bivalents 2 univalents; 9 bivalents 
1 quadrivalent; 9 bivalents 1 trivalent 1 univalent and 9 bivalents 4 univalents. 
Occasionally two metapha.se plates, one having 7 bivalents and another having 4 
bivalents orientated with clean spindles of their own were also met with. 

The anaphase separation of the chromosomes was usually normal, the daughter 
cells getting 11 and 11 chromosomes; but where the chromosome associations were 
abnormal, the distribution of chromosomes to the daughter cells varried from 9 
to 13 chromosomes. Apart from this, occasionally the lagging chromosomes formed 
micro-nuclei in the cytoijiasm leadijig to the formation of more than 4 micro¬ 
cytes. The pollen grains were 90 to 95% fertile. 

The observations of the somatic chromo.somes led to the inference that this 
w'ild variety Ncerbalai, retains some of the primitive characters of the genus 
Mtisa. It has probably a hybrid origin. It possesses the useful character viz., 
parthenocarpic development of fruit and hence can be utilized as a pollen parent 
in the hybridisation programme for evolving better cultivated types. 


174. Cytotaxonomy of Ludwigia parviflora Rox. 

MARY KORAH, Calcutta. 

The somatic chromosomes of Ludwigia parviflora Rox. (Family— Onagraceae) 
have been studied. It has been found that the 2n chromosome number of the 
species is 16. So far as the author is aware this is the first report of the chromo¬ 
some number in the genus. 

V The somatic complement has been analysed on the basis of the length of 
the chromosomes and the median or the submedian position of the centromere. 
It has been found that there are five pairs of morphologically distinguishable 
chromosomes, the smalle.st of which has multiplied four times to bring about the 
required 2 n number. 

From the evidence of the number of the nucleoli organised, it has been con¬ 
cluded that it is a diploid species; while on the basis of the medianly and sub- 
medianly constricted chromosomes, a relatively primitive position has been assign¬ 
ed to it. 

Summing up the evidences, it has been concluded that the basic number of 
the species is S and the pte.setn number (n=: 8 ) has been secoi^arily derived. 

Finally, it has been suggested that Ludwigia comes nearer to the genus Clarkia 
in the same family, as 5 has been reported to be the basic number in the latter 
genus also. 

The necessity of further investigations in the other species of this genus 
and a comparative study with Oorkia has been indicated. 
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17$. Praetieal hints to Rico &«od«r«. 

BALABHADRO MISRO, Orissa. 

Different methods of emasculation of rice were discussed and data proving 
the relative efficacy of the “forcing method” presented. It was observed that the 
season of crossing has a profound effect on the percentage of setting in rice. 
Under Orissa conditions, it is lowest in January, sharply rises up to March, after 
which it remains more or less steady until July. It rises in August, September, 
October and November are the ideal months. It drops considerably in December. 

Short-day photoperiod treatment is given to potted plants to synchronise 
flowering in the parents, with wide disparity in flowering. In the kharif season, 
only five plants can be accommodated in each pot (with 12" face diameter and 12" 
heght). But it was observed that a dozen plants can be accommodated in the rabi 
'•eason in shallow pans with 3" depth and 12" face diameter. 

In a large scale hybridization programme, the crossing has to go on throughout 
the year. It was, however, observed that the crossed seeds collected between 
July and October, in spite of most careful storing, lose their viability by July 
next. Hence, it is worth while sowing these in the rabi season and harvesting 
as many hybrid seeds as possible and carry over the stubbles to the following 
kharif season. 


176. Cytology of Solanum macranthum Dunn. 

T’. K. RAT, Calcutta. 

The three sterile tall trees of Solanum macranthum Dunn, (n=12) introduced 
some twenty-five years ago at the Bihar Agricultural College, Sabour, Bfaagalpur, 
flower throughout the year without setting any fruit. Flower buds were fixed in 
aceto-alcohol (1:1) and permanent smear preparation of anthers were made in 
acetocarmine for the study of meiosis. Various irregularities such as univalents 
and tetravalent, failure of spindle mechanism, laggards, striation and extrusion; 
microspindle and unequal chromosome number in daughter nuclei, resulting in 
the formation of monads to hexads, have been observed. These irregularities have 
been grouped as (a) irregular behaviour of the chromosomes, (b) irregularities in 
the formation of tetrads and so in the number of pollen grains and (c) abortive 
pollen formation from tetrads. In the light of above findings the probable causes 
of sterility in Solanum macranthum have been discussed. 


177. X-ray induced high yielding—early flowering mutant* in mustard (Brassica 
juncea). 


U. K. RAI, Calcutta. 

The paper deals with the behaviour of dominant mutants which not only gave 
higher number of fruits and greater quantity of seeds, but also flowered earlier 
than the control. Dry seeds of mustard (Brassica juncea) types Rat 5 (W. Bengal) 
and R. L. 9 (E. Punjab) were treated in 1953 with 26,000, 80,000 and 1,00,000 r 
dosages by a continuous evacuated X-ray tube run at 30 Kv. and 4 mA. current, 
at a target distance of 8 cms from the tube. Seeds were dibbled in holes 9 inches 
apart, in lines 1 foot apart, to raise the population of about 300 plants in each 
treatment and controls. Pertinent data regarding number of fruits, weight of 
seeds, date of first flowering etc. collected in X,—1953 to X«—1957 generations, 
have been tabulated. One of the X. progenies of early flowering Rat S, X, 
■elections not only flowered Z days earlier but glso nave greater number of 

ni—49 
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hifjher seed weight and greater quantity of oil than the control. Similarly three of 
the X, progenies of early flowering R. 1,. 9, X^ selections, not only flowered 3 days 
earlier but also gave greater quantity of oil, which in the selection II/3/2/9 of 
1,00,000 r, is two times higher than the control. The possibility of such induced 
mutation and recombination in obtaining positive results, has been discussed. 


178. Cytogenetical investigations in beans, DoliehoB Lablah L. 

R. P. ROY and J. SARAN, Patna. 

Dolichos lablab, the common bean is an important vegetable plant. Considering 
its economic importance it is surprising to find that not much work has been done 
on the genetical and cytological aspect of this v'cgetable. There is no unanimity 
even about its somatic cliromosome number; some workers have reported 2n = 24 and 
others as 2n—22. Cyotogenelical investigations of this plant liave therefore been 
undertaken and are in progress. 

14 selected varieties and some inter-varietal hybrids have been studied geneti¬ 
cally and cytologically. There are several important characters which distinguish 
one variety from the other like the colour of the calyx or bracts, flower colour, 
fruit size and colour, seed size and colour, colour of the stem, and to some extent 
leaf colour. Inheritance studies of some of these characters have given clear cut 
ratios indicating the presence of one or two genes controlling certain characters. 
Similarly cytological studies of the parent varieties and hybrids have been made. 
Dolichos is not a very favourable material for detailed studies of the chromosome 
morphology'. It is perhaps because of this difficulty that the plant has not received 
the attention of the cytologists that is due to it. But by using suitable recent 
techniques quite good mitotic and meiotic plates could be prepared. At somatic 
metaphase clear 22 chromosomes are seen. Most of the chromosomes have median 
or submedian centromere. No chromosomes with any satellites have been found. 

At first metaphase of meiosis and also at late diplotene and diakinesis several 
nuclei of each varieties and hybrids have been analysed. Even at the resting .stage 
pro-chromosomes corresponding to the 2n number 22 could be observed. Early 
diplotene, however, is a diffused stage. Spindle is very conspicuous in a well 
stained material. .-Xt first metaphase of meiosis, rod and ring bivalents with 
different frequencies are clearly seen. In each bivalent the chiasmata are com¬ 
pletely terminaliml. Only occasionally a single interstitial chiasma in some 
bivalents could be seen. In most cases the anaphasic separation is normal but 
sometimes a lagging bivalent could be observ'ed. The difference in chiasma fre¬ 
quency per cell among some varieties was found to be statistically significant but 
the mean chiasma frequency of two parents when compared to their hybrids did 
not .show statistically significant difference. As expected, however, the variability 
in chiasma frequency was greater in the hybrids and followed a distribution pattern 
of the kind found in the case of quantitative characters. It is, therefore, quite 
likely that the chiasma frequency is un>lcr polygenic control and therefore shows 
a continuous variation. 

Detailed data on the genetical and the cytological studies will be published 
later. 


179. Meiotic studies in Dipterocarpaceae. 

R. P. ROY and R. P. JHA, Patna. 

Meiotic studies in some species of the family Dipterocarpaceae like Diptero- 
carpus alatus. Hopea odoiata and Vatica grandiflora have been made for the first 
time, Previous to this study, only the sopifttic number of chromosomes in these 
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species were determined by Tixier (1953). This study is a part of the work already 
reported by the present authors in the case of Shorea robusta h. (Roy and Jha, 
1956). The nieiotic studies have shown uormal bivalent formation and normal 
auaphasc separation. The oivalents were mostly of the rod types. The haploid 
number as counted at the first metaphase of mcio.sis is as follows :— 

Dipterocarpus alatus ... ... ... lo 

Hopea odorata ... ... ... ... 7 

Valka grandiflora ... ... ... 10 

Jn case of Hopea odorata the number of bivalents at first metaphase was found 
lo be seven in several cells although Tixier (1953) lias reported 2x-20 in this 
.species. The root lip count of this species has not yet been made in this laboratory 
to confirm the nieouc number but it is surprising that the same species is showing 
different chromosome number as reported above. However, it is quite interesting 
that in the family Dipterocarpaceae Shona robusta has se\en as the haploid number 
and similarly, Hopea odoiaia also has the same number (as reported above), but 
Dipterocarpus alatus and Vatica giaudiflora have 10 as the haploid number. Detailed 
cytological investigations are in progress in scver.rl other species of this family, 
so as to find out phylogenetic relationship among them. At present it cannot be 
conclusively said how the different species in this family have different basic 
numbers. 

Embryological studies and development of testa and other parts are also in 
progres.s. 


180. Karyotype alternation of some Palms and its significance, 

SANTOSH KUMAR SARKAR, Calcutta. 

The present paper embodies the results of a part of the research project under¬ 
taken to investigate cytological peculiarities of some Palms. 

In addition to the normal numher of chromosomes in the somatic cells, cases 
have been recorded w’ith varying chromo.some number from somatic complement. 
Such normal and abnormal nuclei occur.s in the same individual and in most cases 
in the same root-tip. In addition to numerical alteration, structural changes of 
chromosomes, specially with regard to the position of primary and secondary con¬ 
strictions, have been recorded. The variation occurs at random in the root tip 
and no distinct zone of their occurrence could be w'orked out. The frequency is 
.so high that in species of Chrysalidocarpus, Licuala and KItapis, these are present 
in about 40% of the dividing cells. Vegetative propagation occurs in abundance 
in these species. The role of this phenomenon in specialion has been suggested. 


181. Cytological changes involved in tumour formation by alkaloids and plant 
extracts—I. 

ARCH.ANA SHARMA (nee MOOKKRJl'.’i). Calcutta. 

Investigation has been carried out on the production of tumours and the cyto¬ 
logical changes involved therein, by Atropine sulphate. Quinine sulphate and 
Brucine Sulphate and the bark extract of Atstonia scholarls, in the root-tips of 
Allium cepa. The classical Allium test was followed. Of the three chemicals, 
Atropine Sulphate proved to be the most ehective though tumour formation, to a 
greater or less extent, was observed with the others too. Bark extract of Alstonia 
scholaris was very effective in the production of tumours. In all cases, firagmenta- 
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tion of chroinoboniPs, stickiness, somatic bridges, arrested anaphase and polyploidy 
too were noted. All the cells in the tumour region were found to be very enlarged 
and the frequency of division was very low. The fate of these tumours in recovery 
exi)eriinents has been followed. Tumour-formation in all these cases, therefore, 
mainly involves cell elongation rather than rapid cell division with loss of polarity, 


182. A study of spontaneous fragmentation in two varieties of Allium Sativum 
L. and interpretation of their karyotypes. 

ARUN KUMAR SHARMA and ARYA KUMAR UAU, Calcutta. 

The paper reports cylological observations oti the two common varieties of 
Alllmn sath'utii Linn. The chromosome number has been found to be 2n = 18 in 
both and the karyotype in the two coincides markedly, though the two varieties 
are different phenotypicalh’. Spontaneou.s chromosome breakage, involving only 
chromosomes with secondary constrictions could be ob.served in many dividing nuclei. 
The fragments undergo also translocations involving interchange of parts between 
the chromosomes possessing secondary constrictions, resulting in the formation of 
new types of chromosomes. These structural alterations have been shown to play a 
di.stinct role in origin of varieties. Occurrence of chromosomal biotypes have been 
.suggested, as the kar\otype of the same species in Huro])e worked out by previous 
authors and that of the pre.'.cnt one var^ to a great extent. Though the varieties 
investigated in the present report do nut show any difference in their karyotype, 
differences have been brought out in the study of their nucleoli. 


183. Experimental study to compare the effect of x-ray on the somatic chromo¬ 
somes of a few species of Monocotyledons. 

ARUN KUMAR SIIARMA ami NRIPKNDRV KUMAR BHATTACHARYYA, 

Calcutta, 

Rulbs and rhizomes of Nothoscordiim fragrans, Haevicnthtis kalbrcycn, Zephy- 
ranthes vicsocliloa, Colocasia aiUiquunim, Zingiber officinale and Curcuma amada 
were irradated at dosages of 250r and 500r, and the effect of irradiation was noted. 
.\fter 48 hours following treatment, heavy fragmentation, formation of microiiuclei, 
structural alteration of chromosomes, lagging etc. were observed in a large number 
of ca.ses. I'requency of fragments were found to be higher in treatment with 500r 
than with 250i closage. This shows that the cells at different phases of interkinetic 
condition, in these .species, become differentially affected following irradiation. 
This is in contrast to the jirevious report obtained with bulbs of Allium cefia, 
where all the interkinetic cells were found to be homogeneous as regards their 
response to irradiation is concerned. It has been suggested that at the time of 
treatment, certain resting cells were Ijing at the last phase of interkinetic condi¬ 
tion, that is, in a state just prior to germination. The enzymatic activity of these 
cells, necessary for germination, were completed at the time of treatment and so 
tlieir germination capacity was not inhibited. In other young resting cells, how¬ 
ever, the germination capacity was checked temporarily. Fragments were found 
to be persisting after several days following irradiation. In Nothoscordum frag- 
rans, fragments persisted even up to 2496 hours or one hundred and four days. 
Instead of assuming tliat fragments can remain ununited for such a long period, 
it has been suggested that possibly these fragments have passed through several 
cell generations, being included at random in the daughter cells and are on their 
way to degeneration. , 
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184. An invcftigation on the scope of a number of pro4reatinnnt cheoiicnl* for 
chromosome studies in different groups of plants. 

ARUN KUMAR SHARMA and NRIPENDRA KUMAR BHATTACHARYYA, 

Calcutta. 

Seven different pre-treatment chemicals viz., Aesculin, Paradiclilorobenzene, 
Coumarin, Oxyqninoline, IMiloroglueinol, Colchichine and Chloral hydrate were tried 
on plants of two different families, one (Amaryllidaceae) belonging to monoco- 
tyledonous and the other (ITnibelliferae) to dicotyledonous groups. Different species, 
in which the chromosome complements of varying types are present, were chosen 
for treatment. Por example, low nujnber and long size is represented in 
species of Crhiiun kunithiamim and Foeniculum vulgare., high number and 
long size in species of Sesile indicum, high number and medium size in 
Pancratium zcylaniciim, low number and short size in Hemerocallis 
aurantiaca-major and Hydrocotyle asialica, and low number and a mixture of 
medium-sized and sliort chromosomes in CurcuUgo orchioides. It has been desired 
to find out whether different species of the same family respond similarly or not, 
which would give an understanding of the basis of their action. With Amarylli- 
daoeous species, irrespective of the type of chromosome complcment.s they possess, 
Aesculin has been found to be the best for chromosome clarification of the details 
of chromosome structure, whereas with Umbelliferous members, Paradiclilorobenzene 
has been found to be most suitable in all the species. The similar response of the 
members of a particular family with different tyjjcs of chromosomes is an indication 
that their cytoplasmic constituents too have certain common characteristics. The 
response is, therefore, due to common characteristics of the family and not dependent 
on the total amount of chromatin matter or the types of chromosomes the species 
possess. It has been emphasized that if a chemical suitable for the members of 
a particular family can be found out, trials with different chemicals on a chance 
basis can be avoided. 


185. Structural alteration of chromosomes as an aid in the origin of different 
species smd varieties of Bougainvillea. 

ARUN KUMAR SHARMA and UPENDRA CHANDRA HH.\TTACHARYYA, 

Calcutta. 

A critical cytological investigation was carried out on forty different varieties 
of the genus Bougainvillea. In India only two recognizable specie.s viz., B. glabra 
and B. spectablHs are met with. Special attention has been paid on the occurrence 
of several well defined varieties. Karyotyjie analysis has been jierformed with the 
aid of improved techniques, involving the use of Paradichlorobcnzene as a pretreat¬ 
ment chemical. Chromosome number in all the varieties, has been found to be 
2n-34, excepting three varieties, where 2n-51 chromosomes have been recorded, 
suggesting the latter to be a triploid form. Varieties constantly differ with respect 
to minute details of the karyotypes. Structural variations of chromo.somes have 
been noted in the .somatic tissue and in view of ineffective sexual reproduction 
their importance in the origin of different varieties through vegetative reproduc¬ 
tion has been emphasised. The occurrence of both 20 and 34 chromosomes in the 
species 'glabra’ and absence of 20 chromosomes in any other species or variety is 
a matter of interest. High degree of meiotic abnormalities together with the 
absence of seeds in the cnltivated forms may suggest the intermixture of different 
genomes in their complements. 
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186. Cytology of Boerhaavia Repent L. 

ARUN KUMAR SHARMA and Ul’ENDRA CHANDRA CIIATl'ACHARYYA, 

Calcutta. 

The paper reports the cytological observations on Boethaavia rcpgns, a member 
oi the family Nyctaginaceae, growing wild in the plains of India. Paradichloro- 
benzenc as a pretreatnicnt chemical and temporary orcein squash method were 
found to be suitable for chromosome analysis. The .somatic chromosome number 
of the spccie.s reveals the 2n number as 94. The chroino.somes are in average small 
and size difference gradually merges one into the other. JMost of them are with 
median constrictions and secondary coii.strictions have been noted in eleven pairs 
of chromosomes. The high number of chromosomes together with the absence of 
regular occurrence of bivalents and any nuiltivalents suggest their possible allo¬ 
polyploid constitution of the chromosome complement. On the other hand, it is 
also likely that its herbaceous n.iture, high number and short size of the chromo¬ 
somes may indicate its advanced status. A thorough search on different individuals 
growing in different parts of India is necessary to ascertain its constitution, whether 
it is diploid or polyploid. 


187. Cytological studies on three species of Oxalis. 

ARUN KUMtR SHARIMA and I'ArATI CHATTKRJKIv, Calcutta. 

A cytological analysis of three different species of the genus Oxalis has been 
carried out. The following are the names of the species investigated : Oxalis 
acclosclla Linn. (2n=30); Oxalis cotniculala Linn. (2n —48); Oxalis piirpiirata I'acq. 
(2n=28). In Anew’ of the previous and present data, it appears that both anenploidy 
and polyploidy had played a significant role in the evolution of species. The 
presence of different levels of polyploidy in the plain.s and the hills show that 
polyploidy is possibly as.sociated with an increa.se in the bilerance range of the 
temperature of the environment in which the plant grows. Meiosis so far studied 
is found regular and no multivalent formation was noted which suggests its 
allopolyploid constitution. The occurrence of individuals with ancuploid chromo¬ 
some number as well as the presence of varying cliroinosome numbers in the 
.somatic tissue show that possibly this is a mode of speciation in this group and 
the difierent numbers arc propagated through vegetative reproduction. 


188. A Cjrtological Analysis of the Response of Plant Tissue to certain Chemicals. 

ARUN KUMAR SHARISIA and MANDIRA CHAUDHURI, Calcutta. 

A comparative study of the effect of .some polyploidizing agent.s .such as chloral 
hydrate, caffeine, acenaphthane and gamniexane on young roots of Lens escnlentum 
was made. The abnormalities produced with chloral hydrate were erosion, frag¬ 
mentation, diplo-chroinosomes and polyploidy. In treatment with caffeine sticky 
chromatid bridges, lagging and unequal separation were noted. With acenaphthane 
the most prominent effect was stickiness, other abnormalities being diplo-chromo- 
somes, polyploidy and multipolar arrangement. Gammc.xane was found to induce 
polyploidy after a comparativ'ely short ixjriod. Stiekiress, dij^o-chromosomes, con¬ 
traction and erosion was also noted. A distinct subnarcotic zone for all the chemicals 
has been worked out. .A thorough analysi.s of the re.sults indicates that of all the 
four chemicals gammexanc, which can induce polyploidy within a very short period 
is the most effective. Temperature has a marked effect in the experimental results. 
Gammexanc is more effective in room temperature whereas best results have been 
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obtained with chloral hydrate and acenaphthane in cold temperature. Caffeitie shows 
extreme effect in this respect causing lethality in room temperature. Such differ¬ 
ential behaviour suggests that the mode of reaction is not the same in ell the 
chemicals tried. 


189. A Study of the Fate of Artificially Induced Polyploid Tissue Following 

Gammexane Treatment. 

ARUN KUMAR SHARMA and MANDIRA CHAUDHURI, Calcutta. 

The present investigation deals with the cytological study of the behaviour of 
the gammexane treated roottip of Allium cepa, after the induction of polyploidy. 
.Saturated, -SO, 0-25 and 0.125 concentrations were tried. With the .saturated solu¬ 
tion polyploidy was noHced within 24 hours but further treatment caused lethality. 
0-50% solution was also found to be lethal hut the time required was more than 
in the case of the saturated solution. 0-25% dilution was the most effective. With 
the gradual increase in time, very high degree of polyploidy was noticed. Reduc¬ 
tion was induced in polyploid cells resulting in multipolar arrangement and multi- 
nucleate cells. With recovery, the abnormalities became fewer and the normal 
chromosome number was restored. In the case of 0125% ooncentration the most 
.striking result was lhat, after treating for several days the cells gradually reverted 
to the normal condition while laying in the .solution itself. After a certain level 
of polypoidy no further increase in chromosome number w'as noted and gradual 
return to normal condition is effected. This indicates chat there must be a thres¬ 
hold point for the incidence of polyploidy. The return to normal condition does 
not only occur in Knop’s solution but in the gammexane .solution as well. This can 
be explained by assuming that the ti,sfue gradually becomes immune to gammexane 
effect. 


190. Chromosome breaking ability of plant pigment. 

ARUN KUMAR SHARMA and ARATI MAJUMDAR, Calcutta. 

The effect of green, blue-green and yellow green algal pigments as well as 
chlorophyll from higher plants on the roots of Allium cepa was studied. An 
analysis of results with different algal pigments revealed the chromosome break¬ 
ing ability of all of them. Typical subnarcotic reactions were noted in all cases. 
Erosion, fragmentation, formation of polyploid nuclei, multipolar configurations, 
multinucleate cells as well as somatic reduction of diploid cells were frequently 
noted. It is evident that return to normal condition is facilitated by the forma¬ 
tion of multinucleate and multipolar cells as well as reductional separations of 
chromosomes. In all cases multipolars and multinucleates are mainly found in 
new roots. Pigments of Clilorophyceae have been found to be the most effective 
with regard to fragmentation. With Cyanophycean extract, polyploidy is more 
rapid as compared to the rest. This indicates that its snhuarcotic zone is shorter 
than the others so that the narcotic effect is induced early. With Xanthophycean 
pigmepts the effects .though present, are not pronounced. A detailed work in this 
direction is in progress in this laboratory. 


191. Karyotype Study of seven different varieties of LUchl ehiiuntit, 

ARUN KUMAR SHARMA and ARATI MAJUMDAR, Calcutta. 

A detailed study of the somatic chromosomes of seven different varieties of 
Litchi chinensis has been carried out with the aid of AescuUn pretreatmwf method, 
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viz. Muzaffiirpur, Bombay, Green, Country, Muragachha, Bedana and Rose«scented. 
The normal chromosome number has been found to be 2n=30 in all, except in 
Bedana variety where it is 2n=32 and in Muzaffarpur variety where the somatic 
number is 28. Varieties have been found to differ with respect mainly to the posi¬ 
tion and number of secondary constrictions in the complement. Minute karyotypic 
differences in chromosome complements noted between difference varieties of Litchi 
chincnsis emphasizes the role of chromosomal changes in the evolution at an 
intraspecific level. The variation in chromosome number encountered in the soma¬ 
tic tissue may possibly account for the origin of these differing varieties through 
their participation in the formation of germ cells. 


192. Further investigations on the Cytology of some members of Aroids. 

ARl’N KUMAR SHARMA and DIPTI MUKHRRJRR 
(nee BH ATTACH A RJER), Calcutta. 

The present investigations deal with chromosome studies of nine species of 
Aroids belonging to four genera under different tribes. The propagation of all 
these species is carried out principally through vegetative means. For the study 
of the details of chromosome structure, new techniques, involving the use of 
paradichlorobenzene have been resorted to. Ths is a continuation of the work 
already undertaken in this Lalxjratory. Flowering is rare, and as such, meiosis 
has been presented in one species only. The chrojnosome numljers of different 
species counted are (1) Lasia heterophylla vSehott., 2n=26. (2) Homalomena ellip- 

tica Hook, f., 2n-42. (3) Colocasia affinls Schott,, 2n = 28. (4) Alocasia putii, 

Gagnep., 2n=28. (Ji) /I. lindcnii., 2ii = 5(j. (6) A. argyreia., 2n-56. (7) A. niacror- 

ili!~a Schott., 2n-28. (8) A. navicttlaiis C. Koch & Veitch., 2n=68. (9) A. zebrhia 
C. Koch & Veitch., 2n—28.. Detailed karyotypes of each species have been worked 
out and different types of chromo.some complements have been noted with varying 
number of secondary constrictions. Role of structural alteration of chromosomes 
and polyploidy in speciation has been pointed out. A characteri.stic feature noted 
in all the species, is the occurrence of variation of chromosome complements in 
the same somatic tissue of an individual. With the help of available evidences, it 
has been shown, that somatic variations play an effective role in speciation through 
their entrance into the growing regions of daughter shoots. Dines of evolution as 
would be traced from the cytological data, have been delineated. The species of 
Alocasia, except A. iiavicvlaris, show multiples of 7 chromosomes in their comple¬ 
ment. A. vavicularis, with 2n=68 chromosomes probably represents a derivation 
from one of the members of the polyploid series. The genus Alocasia, as far as 
their number, morphology, and size of the chromosomes show, seems to represent 
quite a natural assemblage and all the species so far investigated, represent the 
same evolutionary .series. It has been assumed, that Lasia shows affinity to the 
same evolutionary line as represented by species of Alocasia. Cytological observa¬ 
tions in C. afHnis ilo not justify the inclusion of the genus Colocasia along with 
Alocasia under the .same tribe Colocasieae. On the basis of the previous and present 
data, the genus Homalomena has been considered as not representing a natural 
assemblage. 


193. Karyotype studies of some members of the family Iridaceae. '* 

ARUN KUMAR vSHARMA and ARCHANA SHARMA (n«e MOOKERJBA) 

Calcutta. 

A detailed study of the chromosome structure has been carried out on seven 
different species and varieties of Iridaceae belonging to four different general namelyi 
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Tigridict, MofMO, Tritonia aud Babtanu, with the aid of aescalioe pretjftfatxnettt*'' 
The chromosome numbers noted vary from 2n=14 to 2n=60. Clear evidence 
karyotype difference between species to species has been worked out. Bvidehcc; 
of polyploidy in Trltonia crocata (2n=20 and 60 ) has been indicated. The record,, 
taken in conjunction with the previous one, shows that the basic set in Babiana . 
is possibly represented by n=7 chromosomes. Variation in the chromosome com* 
plement noted in the somatic tissue may have some significance in speciation, aided 
through vegetative means. 


194. Cyto-taxoBomieal studies on some members of the Iridaceae with special 
reference to the structural heterozygosity of Cipura paludota, Aubl. 

ARUN KUMAR SHARMA and CHITR.\ TAUUKDAR, Calcutta. 

The somatic chromosome nninber of the different species and cytotypes are as 
follows 


(i) Belamcanda chinensis Ueman. 2n=32. 

(ii) Eleiithcrine plicata Herb (l.c.) 2u = 14. 

(iii) Cipura paludosa Aubl.—type I from Calcutta 2n-12. 

(iv) Qipura paludosa Aubl.—type II from Sikkim 2n-=12. 

(v) Cipura paludosa Aubl.—type III from Sanliuiketan 2ii = 12. 

(vi) Cipura paludosa Aubl.—type IV from Calculta 2n = 13. 

(vii) Cipura paludosa Aubl.—type V from Sikkim 2n = 14. 

Cipura paludosa with its five cytotypes has two very long chromo.somes, which 
form a heteromorphic pair. In all of the cytotvpes, only two chromosomes bear 
secondary constrictions, excepting type 5 where three pairs of chromosomes have 
secondary constrictions. In addition to the normal jilates, those showing both struc¬ 
tural and numerical variations have been observed. Correlation to some extent of 
the cytotypes and their ecology have been worked out and the scope of investiga¬ 
tion has been emphasized. The origin of the cytotypes have been assumed to have 
taken place through various chromosomal aberrations in the somatic tissues and 
their subsequent participation in the formation of daughter shoots by vegetative pro¬ 
pagation. The three species, B. chinensis, E. pUcata and C. paludosa show two 
distant lines of evolution, one containing B. chinensis which stands in marked con¬ 
trast with reference to its cytological and morphological characteristics from the 
one containing E, plicata aud C. paludosa. 


195. Study of the somatic chromosome of the genus Ari$tolochta, 

ARUN KUMAR SHARMA and BASUDIiO VARMA, Calcutta. 

A cytological investigation of the following five species of the genus Arlstolochta 
has been carried out. The names of the species are : Aiistolochia indica Linn., A, 
elegans Mast., A. cymbifeta Mart, and Zucc., A. grandiflora Sw., and A. ridlcula 
N. B. Brown The chromosome number for all the species investigated is 2n=14, 
except for A. indica Linn., it is 2n = 12. A detailed karyotype study of all the species 
investigated, reveals a gross structural similarity in their cliromosome complement, 
showing that they form a natural homogeneous assemblage. However, the presence 
of both numerical and structural difference in the karyotypes between different 
species indicate that minute structural alteiation of chromosomes have been respon¬ 
sible for the evolution of species. A. indica Linn., having the lowest nttniber 
(2a<ml2) and only one pair of chromosomes anth seicond^ry constmetiona,, 'probably 

represents the moat primitive spe«dle« of those studied bet#,, S&Uipris ttpriei, with 

. ' - ' " 
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(’liromosonie numbers other than the normal one, have been noted. Their role in 
^.■^•olutiou needs further researches. 


196. Study of the effects of chemicals on endosperm chromosomes of Cettrum 
Diarnunt Linn. 

ARUN KUMAR 8HARMA and BASUDKO VARMA, Calcutta. 

The invc'.li^'atiou on elfects of chemicals on endosperm iinclei was carried on 
the plant, Ccsinini diuniiim Linn. Fainrated, half-saturated and quarter saturated 
solutions of Resorcinol, l*vroi,Mllol, Pliloroglucinol and S-Hydroxyqinnoline in dis¬ 
tilled water were injected below the main stalk of the flower clusters and period 
of treatment was varied with varying concentrations. The period of treatment varied 
from one hour to lenty four hours. The general effect was the production of sticki¬ 
ness, fragmentation of chromosomes, resulting into the lethality of the twig. Of 
all the chemicals tested, 8-lI>dioxyquiiioline had lc.ss toxic effect, while Pyrogallol 
and Resorcinol had high toxic value. I'olyploidv noted in certain cases after Pyro¬ 
gallol treatment .showed the jiresence of narcotic effect. Subnarcotic and lethal effect 
too in endosiK-nn nuclei was recorded. With I'hlotoglucinol, lethality was the final 
result of ireatmeiit though death of the twdg did not result instantaneously. It was 
brought about gradually in prolonged [>erind. With low concentration and short 
period of treatment, more time w'as taken by the twig to reach lethality and with 
the jiroloiiged trccitmcnt, the toxicity caused was comparatively rapid. In general, 
fragments of the chromosomes were not (deserved in any concentration following 
one hour treatment, while wdth prolonged period of treatment of three hours, five 
hours and twenty four hours, increasing amount of fragments w'a.s observed. This 
may indicate that a definite amount of fluid level within the cell is required to 
cau.se fragmentation of clironiosomcs, The effect of chemicals tested here on endos¬ 
perm nuclei differed from effects of these chemicals tested on roots by other workers, 
indicating thereby differential cytoplasmic constitution of the different organs may 
account for their behaviour. 


197. Polyploidy and speciation in the genus Aeschynotnene. 

M. G. SRIVASTAVA, t'alcuttn. 

Three species of AcscliynOinciic, two of them namely Ae. indlca and Ae. aspea 
I,., being the .--ole representatives of the genus in the Indian flora, and an American 
species {Ae. aiucricana) have been la.xonomically descrihed. 

The mitosis and iiieiosis in the three species have hecn studied in detail and 
they have hecn fotiiid to be fairly stabilized. The few ahiiarinalitie.s recorded have 
been briefly discussed. 

The chromosome niimhers of the 3 .species have been determined to be as follows ; 

Ae. amcricana ... ... ... ... 2n^20 

Ae. aspera ... ... ... ... 2u=36 

Ae. indica. ... ... ... ... 2n-40 

Those for the first two species are reported for the first time.' 

The degree of polyploidy in the species lia.s been worked out on the basis of 
the number of nuclei and the basic number of chromosomes. The role of poly¬ 
ploidy in the geographical distribution has been discussed. It has been suggested 
that the polyploidy has perhaps be?n induced in response to the migration from 
pooler to warmer habitat. ^ 
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Ou the basis of the Karyotype analysis, tlie nature of polyploidy in the species 
has been discussed. It has been found that whereas the karyotype of Ae, indtca 
is a simple duplicate of Ae. americana, the constitution of tlie complement of Ae, 
aspcra is heterogeneous. Thus the presence of an element of some unknown species 
has been pointed out and an allopolyploid origin has been ascribed to the species. 

I'inally, the speciation in the genus in the light of the evidences from poly¬ 
ploidy, hybridization and structural change in the chromosomes has l)een discussedi 

It has been tentatively concluded that there e.vi.st at least two different lines of 
evolution in the genus; one arising as a result of simple mulli]ilication of chromo¬ 
somes or autoiKjIyploidy as in Ae. indica and the other involving hybridisation or 
allopolyploidy as in Ac. a'^pera. 


198. Cyto-taxonomy of Prionotea cerinthoidea R. Bi*. 

C. VFvNKATA RAO, Waltair. 

PrionOics ccriiilhoidcs R. Br. belonging to h'pacridaceae, is a monotypic endemic 
which inhabits the rain forests of W. Tasmania. Kpacridaceae is divided by Bentham 
and Hooker into two tribes : the Kpacrideac (carpel muhiovulate, fruit capsular) 
and Styphelieae (carpel nniovulate, fruit drujiaceous). Engler and Prantl consti¬ 
tuted Piionotcs and Lcbctaiithifi (monotypic S. American endemic) into a third tribe 
P)ionolcae (stamen-, free from petals). Skottslicrg (1915) suggested merging Lc’oe- 
tanthiis witli Prio)iotcs and transferring the latter to the Jirieaeeae. 

Piioiiole.s shows a haploid chromosome iiiimlx r of 2G. 'I'hough several genera 
of the Kpacrideac have h —13, Epacris scrpyllifolia has n - 26 (Sniilli White, 1955). 

The wood of Piioiwlcs is diffuse porous. The vessels are narrow, elongated and 
show tapering ends and scalariforin pits. The vascular rays arc uiiiscriate and 
homogeneous. The leaf trace is unilaeuiiar. In several of tliese features, Priotwles 
resenihles other Kpacrideac ^Copel^lld, 1954). 

The flowers of 7b imiofc.v resemble those of Kichca and Spi citficlUi in inconspi¬ 
cuous neelaries and absence of adnation of stamens and petals. 'I'he pollen grains 
are in tetrads. The anthers are 2-loculai- and each loculus opens by a separate 
longitudinal slit. In these features, Piioiiotcs stands out distinctly from the Krica- 
ceae in which the anthers are 4-Iocul'ir and the dehiscence usually poricidal. 

The ovules of Prioiiotcx are unilegmic and Icnuinuccllate. The embryo sac 
develops according to the normal type, and borders on the endothelium. 

The present studies lend little sujnxirt to vSkoltslieig’s suggestion of transferr¬ 
ing the genus to the Ericaceae, Since Priouotes does not show a single distinc¬ 
tive feature which .iiistifics its separation into a tribe, the writer feels that it should 
be retained w’itliin the tribe Kpacrideac. 


199. Genome Sensitivity of Wheat to Radiation. 

R. PAI, New Delhi. 

In a comparative study of the effects of radiation on the somatic clironiosonies 
of diploid, tetraploid and hexaploid wheats, it was found that the chromosomal 
aberrations occurring in hexapolid wheat far exceed the number expected on the 
basis of total chromatin length. It was thought that this increased sensitivity of 
the hexaploid wheat which is an allopolyploid comprising of three different genomes 
that is A, B and D over the tetraploid having A and B genomes and diploid having 
A genome may be due to the addition of D genome at hexaploid level. The present 
study vfras undertaken to determine whether tlie D genome is responsible for - the 
increased radiosen.sitivity of the hexaploid wheat and also to have a comparative 
data on the radiosensitivity of the other tw’o genomes namely A and B. 
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Triliciim monococcum (A genome) Aegilops speltoides var. Ugustica (B. genome) 
Acgilops squatrosa (D genome) along with species of Aegilops Agropyron and other 
rc'atcd genera like Hymldia of Triticinae group were subjected to different dosages 
of X-rays. By studying the mutation spectrum, especially the chlorophyll muta¬ 
tions in these species of Triticum, Aegilops, Agropyron and Hynaldia it is possible 
to get an idea of the mutability rate of the different species of the different genera 
wliicli may in turn throw some light on the sensitivity of the different*genomes of 
bread wheat. 


200. Effect of Polyploidy on the Radiosensitivity of Wheat and Barley to X-rays 
and Neutron Radiation. 

S. BHASKARAN, New Delhi. 

The relation of imlyploidy to radiation effects in 2X, 4X and 6X wheats belong¬ 
ing to an allopolyploid series and 2X and 4X Barley of autopolyploid series was 
extremely studied. Dry seeds were irradiated with different doses of X-rays ranging 
from 50(}0r tt) 50000r in increments of SOOOr, and fast neutrons of source strength 
lO’nf/sq. cm./sec. for 3, 5 and 6 hours. l’'oll<)wing analyses were carried out; 
(1) Gcriui.tation and g)07t’ih. The tolerance increased as polyploidy increased. 
There was a straight line relationshi]> bclw’cen radiosensitivity and chromo.some 
number. (2) Nucleic acid (DN/l) sy}iihcsis. The measurement of DNA is a sensitive 
measure of radiation damage to a rapidly proliferating tissue. DNA measurements 
of root-tip nuclei .stained with I'eulgen reaction, showed an inhibiton after irradia¬ 
tion. But the percentage reduction of DNA .synthesis did not follow the straight 
line relation.sliip between radiosensitivity and polyploidy in the wheat series whereas 
in barley, the percentage reduction in tetraploid was found to be double to that of 
diploid. 

(3) Cytological effects ; Cytological analysis of chromosome aberrations in mito¬ 
tic cell divisions in the root-tips were carried out. A larger fragment frequency 
was observed in hexaploid wheat when calculated as number of fragments i>er 
chromosome. In barley no such difference could be demonstrated. 

The above results indicate that the relationship between polyloidy and radio- 
semsitivity might vary with the kind of polyploid used. However, in general it may 
be concluded that polyploids are more tolerant to radiation damage probably due 
to the buffeting effect of extra genomes. 


201. Effects of some vegetable and mineral oils on mitosis in Allium cepa, 
Vida faba. Nicotiana tabacum. and N. rustiea. 

K. A. FATED, New Delhi. 

In continuation of an earlier report from our Daboratory on the chromosome 
breaking ability of vegetable oils and edible fats on diploid wheat (Swaminathan 
and Natarajan, 1956), standard "Allium test" (Devan 1949) was conducted in the 
follow'ing (a) vegetable oils : Groundnut oil, castor oil, olive oil, mustard oil, 
gingelly oil, linseed oil, coconut oil and sersave oil; (b) mineral oils: Shell 100 
and die.scl oil and (c) 4 fractions of groundnut oil and two fractions of castor oil, 
for two durations of treatment i.e. 4 hours and 24 hours, and after treatment the 
roots were washed and grown in tap-water. Morphological changes in the root 
growth were recorded and the root-tips were fixed in acetic-alc<3iol immediately, 
24 hours, 48 hours, 72 hours, 120 hours and 168 hours after treatment and the root 
tip mitc.sis were studied by Peulgen sqna.shes. Visible small tumours were found to 
develop in the roots of treated material. In the root tip meristem, apart from 
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certain Physiological effects like, plastnolytic changes in the cytoplasm and anclens 
clumping, sticky bridges etc., many interesting cytological effects like, chromosome 
breakage, chromatid breakage, formation of minutes and rings at metaphase, bicen* 
trie bridges, acentric fragments, error bridges, unequal distribution of chromosomes, 
reductional mitotic groups, laggards at anaphase, spindle abnormalities like tripolar 
spindle and polyploidization of cells were recorded. An interesting feature of the 
treatments was the extreme contraction of chromosomes at metaphase and exag¬ 
geration of primary and secondary constrictions of the chromosomes. 

Seeds of Vicia faba, N. tabacum and N. riislics were also treated with the above 
oils and fractions and similar results W'ere recorded; from the percentage of aber- 
rent cells, it was found that both the groundnut oil and castor oil were very effec¬ 
tive. To determine which fraction of these oils is most effective, four fractions 
of groundnut oil and two fractions of ca.stor oil were used. These fractions in the 
case of groundnut oil comprised of components of least soluble, intermediate, and 
most soluble mono, di, and tri-saturated and unsaturated glycerides ranging in dif¬ 
ferent proportions in respective fractions. In the 4 hours treatment fresh ground¬ 
nut oil and first fraction were most effective, and in 24 hours treatment fractious 
2, 3 and 4 were effective, 3 and 4 being more potent than fraction 2. However 
there were complete inhibition of cell division and denuclination of cells, in first 
fraction and fresh groundnut oil, indicating tliat they are more effective than frac¬ 
tions 2, 3 and 4. In castor oil, however, both the fractious were found to Ije inducing 
chromosomal changes. 


202. Chemical induction of pollen sterility in wheat, tomato and onion. 

V. h. CHOPRA, New Delhi. 

Studies were undertaken to standardize a suitable technique for causing the 
selective abortion of pollen grains in tomato, onion and wheat. A wide range of 
concentrations of Maleic hydrazide. Sodium nucleate, Nucleic acid. Thymine, Uracil 
and Tri-ioclobengoic acid were tried for this purpose. Jleiotic irregularities in wheat 
jilants treated with MH include presence of varying number of univalents at MI, 
unbalanced chromosome number, complete lack of synchronization in chromosome 
movement at first anaphase resulting in lagging univalents and bivalents, chromo¬ 
some fragmentation and stickiness. Irregularities of meosis in onion include asy- 
napsis and desynap-sis caused by nuleic acid and maleic hydrazide respectively. 
Sodium nucleate, besides disturbing normal chromosome pairing in about 90% of the 
microsporocytes, produced polyploidy, stiickiness and suppression of second division. 

Maleic hydrazide induced complete pollen sterility in tomato with 50 ppm., 
sprayed twice and lOO ppm., sprayed once or tw’ice, in treatments made before the 
opening of first flower. Tomato plants when treated before opening of second flush 
flowers, however, required relatively higher concentration viz., 200 ppm. sprayed 
twice, for producing complete pollen sterility. The seed-setting capacity of the fruits 
on treated tomato plants, during the period of complete sterility, was not impaired 
to any considerable extent; the maximum percentage of reduction in seed set asso¬ 
ciated with complete sterility being 18-4. 

In wheat, 250 ppm. of Maleic hydrazide induced complete pollen sterility when 
the chemical was sprayed once or twice before the flag leaf emergence; 250 ppm. 
sprayed 3-4 limes or ppm. sprayed once or twice during flag leaf emergence. In 
onion, all tlie chemicals tried gave complete sterility at the various concentrationti 
used. 

A comparison of the results obtained during 2 years, reveals that, barring small 
differences which could be ascribed to environmental fluctuations, the effects of the 



363 


Proc, 46th Ind, Sc. Cong. : Part III : Abstracts 


particiikir ajiiccntration in inducing sterility may be reproducible. Thus, there is 
a distinct pc'ssibility for standardising a technique for the selective abortion of pollen 
grains in several plants. 


203. Identification of genes on Chromosomes in wheat through monosomic analysis. 

A 

ivr. P. SINGH, New Delhi. 

'I'he use of nionosoniics, 2 n-l plants, for cytogenetical .studies and for trans¬ 
ference of desirable characters by substituting particular chroinosonie has become 
—an important ]>art of the cereal breeding jirogrammc in .several countries. In 
1954 a complete set of 21 monosomes of the wheat varietv “Chinese Spring” was 
obtained from Dr. IC R. Sears of the Missouri Mxiieriment Station, United States. 
Crosses were made lietvveen plants monosomic for a iiarticulnr cliroinosoine in each 
of 21 lines anti black, brown and yellow rust differentials. The resi.stant differ¬ 
entials useil were Kenya C. 108.^4 fU. 220) for black rust, Aio Negro (K. 952) for 
brown rust and Coinela Klein (K. (571) for 3 'ellow rust. During 1954-55, the cvcle 
of crosses could be completed only wth Cometa Klein, originally obtained from 
Argentina and is resistant to the Indian \eIlow ru.st races 13, 19, 31, 1), E, G, 

F and N. 

During the rust reaction studies of these 21 substitution lines (At Wheat Breed¬ 
ing tsiibstatioii, Tutikandi, .Simla) with races H and 1.3, it w'as found that 011 I 5 ' three 
chromosoiiit's of Cometa Klein show resistance as doiniiiniit at seeriling stage. In 
order to have complete check and confirmation of results, with eacli set of seed¬ 
lings “.\gra Local", .1 highlv susceptible varietv, normal “Chinese Sjiring” sus- 
cejitiblc female parent and Cometa Klein, the resistant male parent was also in¬ 
oculated witli the same race under the same condition of temperature and humi¬ 
dity. P'rom the observations in the study of second generation in Dec. 1956 and 
Januarv 1957, after final rei'ording, it was evident that Cometa Klein carries two 
complementaiw genes for race 11 in chroniosoiiies IV and VI and a single ilomi- 
nant gene for race 13 in chromosome TX. This dilnbrid ratio of 9 ;7 and mono- 
h>brid ratio 3:1 gave gcxid fit in all other lines except the critical monosomic 
lines where chromosomes IV, VI and XI were involved, thus confirming the 
observations. 


.WVN IXI'KK.SSION' 

The Chinese win. at is awnless and Cometa Klein is fully bearded. While all F, 
plants were slightly tippeil, there was segicgatioii for and development in lines 
involving elironiosomes HI, VHT and X. All the awned F, plants in lines III, 
VIII and X were found to he inonosonies, the disonie being slightly tipped. These 
ol>servatious have been eoufirmed in Fj and and from the results it i.s inferred 
that Cometa Klein carries the following factors in the chromosomes mentioned : (a) 
a reces.sive gene “a” for awn development and possibly some factors for chromo¬ 
some .synapsis in chromosome 111 . fb), a recessive allele of awn suppressor genes, 
Hd. and B, in chromosome VIII and X, respectively. 


204. Studies in the induction of Mutations in Cotton and Wheat. 

D. JAGATHESAN, New Delhi. 

•s’ 

Induction and isolation of econmically useful mutations in wheat and cotton 
■are the main objectives of the mutation research programme in progress at the 
Division of Botany, lARI New Delhi. The varieties used in the study are N.P. 799, 
N.F. 809 and C. 591 in Wheat and H-14, 216F, 320F and Mescilla acala in G. hh- 
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svtuin, BLR 14/16 Doinaiti sakel and S.I. Motrtessort in G. barbadense, Guorani-12, 
K! and K2 in G. arboreum and Hgari-1 in G. herbaceum. The different physical 
mutagens such as ^-rays, X-rays, thermal neutrons, ultra-violet rays, infra-red rays 
were used either alone or in combination with one another in order to find out 
the efficiency of these radiations in inducing mntalions. Pretreatments with several 
chemicals like MH, colchicine were also included with a view to study the effect 
of combinatons of these on the mutation spectrum. 

A detailed study of the phcnotyjiic changes, pollen fertility, seed fertility 
and various cvtological aberrations induced by these mutagens was made during 
the year of treatment. In the X, generation many interesting variations and 
economically valuable mutations such as fully bearded plants from a beardless 
variety, monosomes, nullisomes, six;ltoids, compactoids, erectoides, high-tillering 
plants and plants with better grain quality were isolated. Tlie different millisontes 
and monosomes were identified and cytologically studied. Many of these variants 
have been found to be heritable and the genetics of these mutations are being 
studied. 

In cotton one jassid resistant plant in INIescill.r at ah, a variety usually highly 
susceptible to jassid attack, was isolattd in X, plants treated with 4800f)r of X-rays 
In 3201', a late variety, one early flowering and early maturing plant was isolated. 
This plant was early by about 20 days than the control. The results will be 
discussed with reference to the relationship betw'een polvploidy and radiosensitivily. 



SECTION OF ZOOLOGY AND ENTOMOLOGY 

President :— B. S. Bhimachar, D.Sc., F-N".! , F.A.Sc. 

Abstracls. 

I. CYTOLOGY 

1. Observation on the chromosome elimination in a Pyrrhocorid Bug Macr^eeroea 
(Lohita) Grandts (Gray). 

M R. BVNKRJI'JR, Cakiitta. 

An interesting case of fragmentation of tlie X-chromosoine and subsequent 
elimination of the extra-fragments lias been observed in Macrocrroca (Lobita) 
grandis (Gray), a species of tlic family Pvrrhocoridae of Heniiptera ; Heteroptera. 
The species has a basic diploid nnuiber of 15 chromosomes with XO sex chromo¬ 
somes in males. A fluctuating number of chromosomes has been observed in the 
sperniatogonial metnphase and primary spermatocyte cells. This variation in number 
of chromosomes is effected by a fragmentation of the single X-chromosome in males. 
The extra-fragments are eliminated at the first anaphase of meiosis. All the secon¬ 
dary spermatocyte cells have 8 chromosomes and there are 7 autosomes and a single 
X-chromosome. The single X is the smallest of all the chromosomes. The beha¬ 
viour of the chromosomes in the subsequent stages of meiosis is tyitically heterop- 
teran. The diploid chromosome number in oogonial cells of the females is always 
16 with XX .‘ex chromosomes. No v.'irialion in the chromosome number has been 
observed in the females. 

The exact genetic nature of the eliminated fragments, the reason for the elimina¬ 
tion taking place at the spermatocyte division and not in the sperniatogonial stages, 
the restriction of fragmentation and elimination to the males only and the mecha¬ 
nism of the recurrence of ihe fragments in each generation after they are elimi¬ 
nated, have been discussed in the paper. 


2. Some histological and histochemical observations on the uropygial gland of 
pigeon. 


M. DAS and A. GHOSH, Calcutta. 

The present report conceins the histology and chemical cytology of the 
uropygial gland of pigeon. This gland was inve.stigated for the presence of cyto¬ 
plasmic basophilia, lipids, ascorbic acid, phosphatases, proteins and hexose-contain- 
ing substances. Hi.stologically, the uropygial gland is multiple acinar, and holocrine 
from the standpoint of the nature of cellular damage. The whole gland is encap¬ 
sulated by a layer of connective tissue, with b’ood vessels embedded on it. In 
general, four types of cells are noticeable in each glandular acinus. 

Indifferent cells are [teripheral in positioij and rested on an acinar basement 
membrane. The cells are flat with basophilic cytoplasm a^d compressed nuclei. 
Abundant basophilic substances and xanthoproteic-positive materials appear in these 
cells. Any appreciable amount of alkaline phosphatase is also discernible. 

Moderately differentiated or intermediate cells are characterized by their round 
to oval shape with granular basophilic cytoplasm and rpitiid nuclei. The presence 
pf ascorbic acid in these celts is also noted 
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Differentiated central cells are large polyhedral cells with vacuolated cyloplasiu 
and promineht vesicular nuclei. These cells contain lipid droplets which are practi¬ 
cally unstained with sudan black B, but are stained clearly with sudan III and IV. 
Only a negligible amount of reactive substances is shown and basophilic materials 
are absent in these cells. However, a moderate amount of alkaline phosphatase is 
encountered in the central cells only. 

Luminal cells are scale-like in appearance, with vacuolated cytoplasm and 
pyknotic nuclei. Cytoplasmic pattern of these cells closely resembles that of the 
central cells. The presence of PA-Schif( positive nu.lena' at the luminal edge of 
these cells is shown. 

The luminal secretory material contain cellular debri.s, large quantities of sudan- 
positive materials and small amounts of P.\-Schiff reactive substances and alkaline 
phosphatase. 

The possible significance of these reactive substances in normal holocrine cycle 
of this sebaceous type of gland has been pointed out and <liscussed. The results 
of the present study also suggest the probable chemical composition of the final 
secretory product of this gland, and there are reasons to conclude that the “avian 
sebum” is mainly composed of nnsaturated trigly-cerides and alcohol-resistant 
sudanophilic lipids with a trace amount of hexose-containing polysaccharides and 
alkaline phosphatase. 


3. Studies on the nucleic acids in Colpoda cucuf/i's. 

G P. DITTTA, Juliundur City. 

Colpoda cucullus reveals a small micronucleus attached to a large, rounded 
macronucleus. The macronucleus reveals a coarse net-work of DNA and also 
shows a number of large P'eulgen negative spaces. These spaces are rich in RNA. 
The micronucleus shows the presence of Iwtli DNA and RNA. The pyronin/methyl 
green .staining shows that the micronuclens is very rich n DN.V, whereas the macro- 
nucleus contains more of RNA. In addition to the nuclei, the RNA is present in 
the cytopla.sm and the mitochondria. 


4. Studies on the nucleic acids in Balantidium helanae^ 

G. P DUTTA, Juliundur City. 

Balantidium helenae, which is a parasite m the gut of frog, reveals a macro- 
nucleus which is kidney shaped and a small rounded micronucleus. The cytoplasm 
reveals the mitochondria, lipid bodies, and some protein globules in addition to the 
carl)ohydrate material. The mitochondria are composed mainly of proteins and 
phospholipids. The cytoplasm is rich in glycogen. 

The macronucleus is rich in DNA and shows certain Fenlgen negative spaces. 
These spaces are stained with pyronin and are digested by the salivary ribonuclease, 
showing that they contain RNA. The raicronucleus is rich in both the DNA and 
Rna. The so-called protein globules contain DNA and RNA. The mitochondria 
contain a large qo.antity of RNA, whereas the basiphil cytoplasm shows a weak 
positive reaction. 


S. A eytological study of tko post-embryonic development of the alimentary tract 
in Lygaaa* kalmtt angattomarginahit Parshley. 

C. MARY JOHN, Trivandrum. 

The tubular stomadaeum in Lygaeus kalmii angustomarginatus has flattened 
epithelium which remnins diploid throughout iif^ T}i? iHfS^nt^oii is 4ivid«d into 

W—47 
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tlie first to the fourth ventriculi and the epithelium is columnar formed of large 
polyploid digestive cells and small, mostly diploid, regenerative cells. The procto- 
daeum consists of an ileum and a rectum; the epithelium of the former is columnar 
while that of the latter shows two regions, a squamous with polyploid cells and a 
columnar composed mostly of diploid cells. 

Well defined valves are present; the stomodael, first ventricular, sec9nd ventri¬ 
cular, third ventricular, pyloric, rectal and anal valves. Regenerative zones are 
present in the vicinity of some of the above valves. 

In the early fir.st instar, the mesenteron and the proctodaeum are formed of 
diploid to I6-ploid cells. From the second instar onwards, the mesenteron shows 
32-ploid cells with no further increase in polyploidy. The polyploidy of the squamous 
regions of the rectum reaches the highest degree, 256-ploid, in the late fourth and 
early fifth instars. In the imago, the same layer is at most 128-ploid. The largest 
cells of the epithelium of the ileum are 64-ploid in the early fifth instar and in 
the imago the same degree of polyploidy is found. 

There is no complete destruction of any region of the alimentary tract, but as 
in liolometabolous insects, at the posterior and anterior ends of the foregut and 
hind gut respectively there ate two clearly marked regenerative zones which function 
throughout nyniphal life. 

The nuclei of the alimentary canal are generally more deeply staining in the 
late instars. ^litolic figures were never seen in any region throughout the post- 
embryonic development. Growth seems to be due to an increase in the size of the 
individual cells resulting from endoniitosis and an increase in the number of cells 
by amitosis. In polyploid nuclei the heterochromatic Y-chroniosomes partially fuse 
to form a Y-chroinosome complex. Hiuucleate cells are commonly seen, especially 
in and near the regenerative zones and they are in general more frequent in the 
growing stages and young imago. Occasionally binucleate cells in various stages 
of endoniitosis were observed. Binucleate cells seem to be an index of the growth 
of the tissue by the amitotic process Since aneusomaty is present and can be 
tolerated by the organism m the later stages of development and hence even if 
amitosis does result in the unequal distribution of chromosomes between the daughter 
cells, the life of the somatc tissue of the organ may not be adversely affected. 


6. Studies on the Cytoplasmic Inclusions in the Exocrine Cells of the Pancreas 
of Uromastix hardwickii. 

KULDII* CHAND KANWAR, Ho.shiarpnr. 

The process of zymogen secretion in the acinar celis of Uromastix pancreas has 
been studied in detail by employing, in addition to the old classical ‘Golgi’ tech¬ 
niques w’hich have long since been proved to be highly capricious and unreliable, 
more rational techniques of known chemical reactions. In the cells which are in 
early recovery phases, the cytoplasm reveals filamentous mitochondria with surface 
granules (comparable with the Golgi prae-substanz of Hir.sch), the latter being 
markedly argentophil, o.smiophil, sudanophil and chromophil. These lipidal surface 
granules get detached from the mitochondria, grow in size, get vacuolated and finally 
serve as ‘sites of condensation’ for the secretory product which is proteid in nature. 
During the process of protein synthesis there has been observed a definite consump¬ 
tion of the enveloping lipid material which is finally, reduced to thin crescentic caps 
seen attached to the maturing zymogen granules. Even these lipid remnants in 
the form of ‘cresents’, ‘caps’ or small ‘rodlets’ are expelled otot of the cells along 
with the extruding zymogen grannies and hence there exists no continuity of this 
lipid material during various secretorj cvcles as advocated by Hirsch and Worley. 

It has also been reaffirmed that there exists nothing which could even remotely 
be compared with the classical ‘apparato retieplare intetno’ o| Golgi. 
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In the light of recent researches it has been thought useful to avoid the use of 
various terms like ‘Golgi apparatus’. 'Golgi bodies’, ‘Golgi substance’ and 'Golgi 
elements’ etc. 

7. Cytological studies on the Acinar Cells of Pigeon Pancreas. 

KULDIP CHAND KANWAR, Hosliiarpur. 

The process of protein synthesis in the acinar cells of pigeon pancreas has been 
worked out in detail by employing both ‘rational’ and ‘irrational’ techniques. 'I'he 
lipid bodies have been observed to arise from the higlily sudaiiophil, chromophil, 
osmiophil and argentophil granules found on the surface of filamentous mito¬ 
chondria, the latter being lipoproteinou.s in their nature. These filamentous mito¬ 
chondria during active lipid syntliesis (prior to the zymogen synthesis) become 
shorter and thicker and appear rod like in formaldehyde-osmium preparations and 
tubular with chromophilic margins and hyaline cores in Regaud preparations, 
.stained either with iron haematoxylin or acid fuchsin. Multivacuolalcd lipid todies 
comparable with the ‘puddingstone like masses’ of Worley have been observed to 
have resulted by the close aggregation of two or three or even four duplex lipid 
spheroids. 

It has been re-established that there is a definite lipid consumption during the 
secretory genesis and there exists no continuity of this lipid material in acinar cells 
as advocated by llirsch and Worley. 

There exists nothing in these cells which could be compared with the ‘Golgi 
apparatus’ of so many workers. 


8. Preliminary Histochemical Observations on the Oxyntic Cells of Rats. 

KULDIP CHAND KANWAR, Hoshiarpur. 

Oxyntic cells of common house rat and white rat have lieen investigated. These 
cells are characteristic in having alkaline cytoplasm and hence arc markedly acido¬ 
philic. Oxyntic cells are larger than the peptic cells, reveal no polarity—charac¬ 
teristic of acinar cells, and present a coarse granuhir appearance. Mitochondria 
which are almost uniformly di.stributed throughout the c} loplasm exist in the form 
of granules and small filaments or rods, the latter with one (rarely two) end 
granule. Lipid bodies are of three types i.e. small granules of the size of granular 
mitochondria; very few duplex bodies and big spheres. The first two types are 
phospholipid in nature whereas the last one are lipoproteinous bodies, the lipids 
iu these being neutral fats. These liixiproteinous bodies are distinctly stained with 
Hg. BPB and acid fuchsin. 

These cells reveal intracellular canals and there exists nothing which could 
even remotely be compared with the classical ‘Golgi apparatus’. 

No PAS positive bodies have been encountered during the present study. No 
metachromasia is observed in these cells by Peyrter’s enclosure method. 


9. Spermateleoaia in Patter domettieat tndteut, 

P. N. MEHROTRA, Ranchi. 

The paper gives a detailed account of the changes undergone by the cytoplasmic 
inclusions as also of the nuclear changes during the metamorphosis of the sper¬ 
matid into the spermatozoa in Passer domesticus htdicus. 

During sperlnateleosis, the golgi todies tend to move towards the nucleus 
and take position just opposite the centtiole; the one that reaches the nucleus 
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first IiccHines attached with the unclear membrane. The attachment of the golgi 
bodies to the nuclear membrane probably gives a sort of stimulus to the nucleus 
to elongate. No trace of the nucleus is to be seen in the suflSciently elongated 
nuclei. 

The golgi bodies lose their lumpy appearance and in place thereof a vesicle 
Ijecomes visible in the idiosome and inside this vesicle appears the proacrosomal 
granule which changes its form to become the acrosonie. The acrosome is conical 
in shai>e and occupies the anterior tip of the head of the spermatozoa. After the 
formation of the acrosome the golgi material migrates to the residual cytoplasm 
and is eliminated as the golgi remnant. 

In the mean time the ceutriole divides into two, the products of division at 
first lying adjacent to each other connected by a very fine thread-like fibril of 
cytoplasmic origin. One of the two centrioles now descends and lies just below 
the other ‘and though both become very conspicuous, the proximal ceutriole is 
more prominent. The mitochondrial granules begin to concentrate and coalesce on 
either sides of the fibril and consequently their granular appearance is lost. The 
proximal ceutriole and a little cytoplasm give rise to the neck of the sperm, while 
the fibril along with the mitochondrial sheath gives rise to the middle piece. The 
distal ceutriole assumes a horse-.shoe shaped appearance and marks the distal 
limit of the middle piece. The lengthening of the fibril is due to the movement 
of the distal ceutriole. 

The fibril makes its way out of the limit of the cell. This portion of the fibre 
is without any cytoplasmic inclusions and forms the tail. 

Cliant .sperms of more or less double the size of the normal sperms are also 
sometimes visible. 


10. Nuclear inconcUtency in Hydra. 

S. MOOKKRJKK and vS. N. NAGARAJAN, Calcutta. 

In Hydra one finds stviral cell tyi>es which are noted to harbour nuclei that 
are neither uniform in the size nor stain with the same intensity. It is also 
noted that a certain proportion of nuclei do not divide by normal mitosis. Certain 
abnormal division jiattcrns such as arrested metaphases, amitoses etc. have been 
encountered. 

The interstitial cells in general contain nuclei of a rather uniform kind and 
they always divide by mitosis. They .show’ a granular inner structure in their 
resting jihasc. 

number of nuclei of the eudoderm cells are much bigger and at the same 
lime they are not uniform in their size but they stain amidst themselves uniformly. 
These are endojiolyploid. No re,gular mitosis has been ob.served in their case. 

The nuclei of the nemaiocysts stain as intensely as those of the interstitial 
cells, but they do not show a granular inner structure; they are never .seen to 
divide mitotically. There have been observations that indicate amitotic patterns 
of division, though it is true that such divisions are rare. 

The general problem of endopolyploidy has been discussed with particular 
reference to amitosis and tissue differentiation. 


11. Effects of chemicals on the nuclei of the cells of Hydra. 

S. N. NAGARAJAN, Calcutta. 

Various chemicals are employed with the object of studying the somatic nuclei 
of the body wall of Hydra, The general feature of the nuclei (though not all) is 
that most of them seldom seem to divide mitotically, nor the chromosomes come 
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to visibility, very frequently. The cliemicals-^-IndoI Acetic Acid, Aesculiaiam, 
t'olchidne, Sodium nucleiiate (from Yeast and Thymus), Paradichlorobenzene were 
employed with the expectation of activating these nuclei. 

Sodium nuclenate in lower dosages effect the condensation of chromosomes 
though a higher dosage often prdduces flocculation leading to pycnosis. Mitosis 
is induced to an extent, still the chromosome counting is difficult. 3-Indol Acetic 
Acid is almost similar in its effects to (hat of Sodium nuclenate, but is a better 
tool. Colchicine is not a mitosis-md'.icer. Aesculinium also produces chromosome 
condensation but as a mitosis-inducer it is comparatively a poor tool. 

The chemicals most effective on the bigger nuclei w'hich show a i)oor staining 
reaction (Probably endopolyploid) are Sodium nuclenate and 3-Indol Acetic Acid. 


12. Chromosome studies in some members of Chilopoda (Class: Myriapoda). 

C. R. PUTTANNA, Bangalore. 

An attempt has been made to study the process of meiosis in five species belong¬ 
ing to five genera of the Family Scolopendridae and one species belonging to the 
Family Geophilidae. The diploid number, haploid number and the sex-mechanism 
in the male individuals have been studied. 


13. Chromosome Mechanism in the Male Scorpion (Buthidae: Scorpiones). 

G. P. SPIARMA and M. G. JONFJA, Hoshiarpur. 

The diploid number of chromosomes is 22 in Buthus doriae and Buthus sp. 
and 24 in B. macmahoni. In all these species, the first meiotic division is rcduc- 
tional and is characterised by the absence of the diplotene and the diakinesis. The 
bivalents remain in parallel alignment throughout the prophase (excepting, of 
course, the lejitotene) and the metaphase of the first meiotic division, there being 
no chiasma formation. During the early anaphase of the first division both the 
ends of each chromosome show equal active mobility and the chromosomes are, 
thus, distinctly arch-shaped. During the later stages, however, the shape of the 
chromosomes varies from an arch to a ‘J’ or a rod, due to the relative difference 
in the active mobility at the two ends of each chromosome. There is no apparent 
difference between the auto.somes and the sex chromosomes, both in the mitotic 
and the meiotic divisions. 

One individual of B. doriae has been found to be structurally heterozygous with 
respect to as many as ten chromosomes which associate into a single decavalent 
or a liexa- and a tetra-valent at metaphase I. A similar structural heterozygosity, 
involving two or three bivalents, has also been observed in Buthus sp. The multiple 
configurations arise as a result of translocations. During anaphase I, half of the 
elements, involved in a multivalent, go to one pole and the remaining half to the 
other. Since there is only the numerical reduction of the elements, forming a 
multivalent, which have already undergone structural reorganisation and the 
second division is a simple mitotic one, it becomes apparent that duplications and 
deficiencies pass on into the spermatozoa. Although, such a mechanism causes a 
great wastage on the part of the organism because of the resulting unbalanced 
sperms, yet it results in genetical recombinations and variations even in the 
absence of the chiasmata. 
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14. An experimental ▼erification of the chromosome structure in Euryhrachit 
with a general consideration of the kinetochore systems in Hemiptera. 

B. R. SKSHACHAR, S. R. VENKATASUBBA RAO and C. M. S. DASS, 

Bangalore. 

In order to delerniine the nature of the kinetochore in Eurybrachh apicalis 
(ireniii)tera-nonioi)tera : Auchenorrhynchn) the aninial.s were X-rayed {150r and 
300r). It wufs observed during .anaphases of both mitotic and ineiotic divisions, that 
the c]iromo.sonie fragments produced by irradiation did not move to the poles. 
They were left behind in the cytoplasm and were finally lost. In addition to frag¬ 
mentation, ‘Ijrulge’ fornialion and lagging chromosomes were also observed. These 
facts indicated a ‘localised kinetochore’ condition in the chromosomes of Euiy- 
brachis apicalis. 

It seems fairly certain tluit the Ilemipteran chromosomes exhibit both the 
‘localised’ and ‘diffuse’ kinetochore conditions. 


II. EMBRYOLOGY 

15. Transport of thermal energy across the organization centre of Chick embryo. 

AvSOKE BOSE, Jhargram. 

Experiments have been devised to study the effects of transport of thermal 
energy across the organization centre of Chick embryo. Suitable distances are 
selected in the Chick blastoderm and a red hot iiiedle is placed. The idea is to 
sec the thermal interference in the morphogenetic mechanism of the embryo. In 
the first experiment the hot needle is applied to the area opaqua and in the second 
series on the junction of area opaqua and area pellucida and in the last series on 
the area pellucida proper 

All the e.xperiments show that heat travels through the blastoderm, irrespective 
of the distance selected and it results in abnormal ontogenesis. The po.sterior 
ixirtion of the embryo is always akin to be more susceptible to the thermal energy 
than the anterior ends. Notochord is often missing, particularly at the posterior 
portion. The neural tube is mostly unclosed. The eye cup-lens induction often 
fails and at times the bilaterality of eye formation suffer. Among the different cell 
layers the ectoderm is more susceptible to thermal energy. 'The mesodermal cells 
come next in their heat sensitiveness; eiidodenn last. 

In heat treated embryo, the morphogenetic movements are deviated and normal 
ontogenesis can not result. 


16. Role of mouse kidney grafts on early XenopUB taevis eggs. 

S. K. BRAHMA, Calcutta. 

There does not seem to be any report on the effect of the heterologous inductor 
ntouse kidney, on Anuran fggs. Experiments were carried out with fresh and 
ethanol fixed mouse kidney on early Xenopus eggs. 

'fhe results suggest that fresh mouse kidney is a weak spino-caudal inductor 
und that the specificity of induction remains unaltered even after ethanol treatment. 
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17« Mitotic aignificance of endodemi and mesoderm of Chick Gastnila* 

S. MOOKERJER and S. ADHIKARI, Calcutta. 

This is an extension of the previotis work by Mookerjee and Adhikari on the 
relationship between the gastrnlation and mitotic frequency in the embryo. 
Attempts are now made to evaluate the mitotic frequency in the mesoderm and 
endoderm regions of chick blastoderm. Previously the condition in ectoderm has 
been worked out. 

Chick blastoderms of different ages namely 6, 12, 18, 24 and 30 hours were 
studied. Mitotic happenings in the tndodcrni and mesoderm have been mapped 
out. Hypobla.sl of the 6 hours' .stage is mitoticaUy most active at the posterior 
region. Incidence of mitoses falls down in the hypoblast of 12 hours’ where few 
dividing cells have been encountered in the middle. Both endoderm and mesoderm 
become well distinguishable from the IS hours' stage. P'rom .stages of 18 hours 
and over the mitotic preponderance m mesoderm becomes increased while in the 
endoderm it steadily falls. 

The relative importance of the preponderance of mitosis in the endoderm and 
mesoderm has been discussed in terms of organization of the embryo. 


18. Studies on Indian Tunicates—I. The germ cells in Ecttinaaeidia thur^oni 
Herdman. 


S. R. VENKATASUBBA RAO, Bangalore. 

The development of the gonads in Ectchiascidia thurstoni Herdman (Family : 
Perophoridac) is descrioed. Tlv eonads at 2mm stage of the hlastozooid are seen 
to arise separately from their own “fundament”. The development of follicle cells 
is also studied. It appears that the ‘primary follicle’ is differentiated at a very 
early stage even when the oocyte is still a part of the germinal epithelium. The 
‘primary follicle’ which is in the nature of a “syncytium” shows both flat and round 
nuclei. It is from the flat nuclei that the outer follicle cells are derived while the 
round nuclei give rise to the inner follicle cells. The ‘Test cells’ arise by mitotic 
divisions of the inner follicular epithelium. 


19. Microcephaly in GatteroUmt aeuleatua (L) developed from eggs which were 
treated immediately after fertilization with hot and cold shock. 

H. SWARUP, Saugor. 

Microcephalic forms developed from the eggs of Gasterosteus aculeatus when 
the eggs were treated with hot and cold shock by immersing them in water of a 
requisite temperature. Most of these abnormal forms died at embryonic stages. 
The types of microcephaly produced are Synophthalmia bilentica or Cyclopia 
synophthalmia, Monophthalmia asymmetrica. Microphthalmia and Anophthalmia. 
In an advanced embryo showing monophthalmia, a lens developed on the other 
side. Such a self differentiation of a lens without the presence of an eye cup is 
not common among vertebrates. A possible explanation for the development of 
microcephalic forms might be given on the basis of weak secondary inductions. 
Such secondary effects may be respt-nsiblc for the selective reductions which gre 
sometiims seen in Ihe head region, 
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20. Hypomorphitm caused by abnormal gastrulation in temperature treated eggs 
of Ga$tero§teaa aeuleotus (L). 

H, SWARUP, Saugor. 

Freshly fertilized eggs of Gastcrosletis aculeatus are treated with hot and cold 
shock. For hot shock, a temperature of 32-5 to 37“ C for 5 minutes, and for cold 
shock a temperature of 0° C for 1^ to 2 hours were utilised. It is observed that 
many of the eggs thus treated show abnormal gastrulation and result in embryonic 
malformations. The abnormalities include the formation of (i) only anterior part 
of the liead, (ii) spina bifida, (lii) only trunk and tail-like structure, and (iv) tail¬ 
like structure only. Actual observation of the developing eggs show two causes 
for these abnormalities; firstly the incomplete formation of the germ ring which 
results in the blastophore failing to close, secondly the extent of the rolling in 
of the invaginating parts which determines the extent of differentiation. Incom¬ 
plete formation of the germ ring leads to deficiencies of the posterior parts of the 
body and the incomplete rolling in leads to reductions of the anterior parts of the 
body. 

Both the above cases prove the fact that the process of epiboly or engulfment 
of the yolk by the blastoderm is independent of the process of invagination. 
Further, it proves the phenomenon of morphogenetic field radiating from the 
animal pole. The more removed the place of invagination is from the animal pole, 
the less is the depth of invagination and more of the presumptive embryonic materials 
are left behind. 


III. PHYSIOLOGY 

21. Effects of environmental variation on the egg laying pattern of Bruehat ap, 

S. BANKRJEE, Calcutta. 

The impact of seasonal changes on the reproduction of animals is now well 
known. Studies have been made to analyse quantitatively the relationship of dif¬ 
ferent climatic factors to egg laying habit in Brnchvs sp. under laboratory con¬ 
dition. Results are presented in the following table ; 


.Season.. 

Tempera¬ 

ture. 

Humidity. 

No. of 
eggs laid. 

Frequency 
of egg 
laying in 
minutes. 

Period 
of deve¬ 
lopment 
in days. 

Viabilitv’ 

Summer .. 

90°—lOO'* 

75% 

12 

8 

42 

75% 


1000—110° 

70-97% 


15—18 



Rainy 

o 

o 

87—90% 

12—15 


18-25 



80°—90° 

85—90% 

10—15 

4—6 

40—60 

18% 

Winter 

60°—75° 



14 

30-40 




60—65% 

8 





500_7oo 



16 




The factors of humidity and temperatpr^ on the egg laying habits are ^iaevisse^i 
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22. Effect of pH and temperature on the stability of human chorionic gonado* 
trophin (HCG). 


II. K. bVNIK, CalaiU:i. 

Clioi lonu’ tissiU' t>f llie i>I<iceiita of Iiuiu.iii bciiii' .iiid j-nnu; liiglicr ajK's cUiljorati's 
,i goiiaclotropliic liornioiu’s, coimiioiily known as luuiiaii rliorionic gona(lotro]jliiu 
(IlC(i). It IS punried in ni.iny laburatorics npio Hr- e.vlent of GOOO Uj SOOO IT' 
])i‘r mg. of dry aniorplioiis powder. iJried i)ri‘pai alion of (he hormone is 

stable even for two years if kept in snil.-ible conditions. The stability of llt't'. 

Ill tlie aqueous condition for few hours or da^s ilei>eiuis on the hydrogeii-ioii lon- 
leiitration of bufler and temperature wliich is reported Iiere. 

As a facet of our research programiiu' on the iniriru .ition df 1IC('. froiii pug 
ii.iiKR urine by adsorption and elution it has been found that the activity of the 
hormone is decreased rajiidlx in suininer months crlieii tlie urine is aeid'lied wiih 
dilute glaei.d acetic acid to /'ll d ,S at room tenqicratures (d4'-C-a!)"t'). It is loiind 
eieiitually that tlie stal)ilit\ of JK'tl in atjueoiis londilioiis is di jieiidei't on tlu' 
lemiier.diire and h\droy,eii-ioii coneentratioii of the inill’ers <ir solution, bioiii tins 
study it IS now known that the horniolie is k-ss stable below /'ll lb .it all 

iiiii])er.ilures abo\e OC b'roiu pll lb the hoimone s]!o..\., lU inaxinuini ;uti\i" 

• It b’t' and it u iiiaiiilaiiied nplo <i ee'i.ini lc\tl ol Ml .iiid lem|'e“,’Uirc 'I'lu 

desiriictioii due to Inglier tiiiipir.ituu is iiiuili r.ipid .'i higher pit. 'i'lii' ]ioteiii \ 
of the hoimone once destroyed is not rewrted to its original strength '-mipiv In 
shitting pll and temjiei atlire. 'I'liis seems to ,-lio\v .hat the aetne gioiip or grouin 
111 the inok'eule of the hormone .lie deslio\ed 


23. Hydrogen-ion concentration and digestive enzymes in the gut of Lathetic 
larva. 


b.VTA lUT.VTNAOAR, Delhi 

In order to understand the factors .governing host preferences and feeding 
behaviour of different stored .gr.iiiis’ pests it is di'sirable to have infonnation on 
the ability of tlu' insects to digest and utilise the nutrients luailalile m their respec¬ 
tive hosts. .Since our knowledge of digestion is limited to Tt'iicbrio and 
'I'logoitci Ilia, the siudv ol this aspret has now been extended to Lathetims oiyzac. 

'file hvdrogtn-ion Loiieeiitiation of the .gut has been detennini'd by feeding 
indicator-ilyed flour to the larvae. 'Phe reaction of the contents of all the re.gioiis 
of the .gut is weakly acidic f])!! 2 bO). Digestive en7yiiies in diflercnt jiarts of 

the gut have been deleniiined In .idojilmg both paper chrom.itograjihic and photo¬ 
electric colorimetric lechiiKiues The inid.giit contains the en/vnies aiiivlasc, inver- 
lase, inaltase, trchalase, ecllobiase, lactase, proteinase and esterase. .\1I these 
en/ynies except amylase show maximum activity at pll 5 5. 'flic maxiiniiin activity 
of amylase occurs at pll 6 ft. 'I'liose enzymes are occasionallv delected in the hindgut 
as well. 

Certain oilier en.wnies like iniilase, a-gaIactosida.se, lipase and polypeptidase are 
absent in the gut of the larva. It may further be noted that the iuvertase, present 
in the gut IS capable of acting on sucrose but not on rafllnose or ineli/.itosc. In 
this respect it is different from the invertase of other insects, which in most cases 
is a glucosaccharase and, in some a /i-li-fructofuranosidase. 

Ill— 48 
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24. Nutritive value of different parts of cotton plant to Oxycarenus hyaltnipennU 
(Costa). 

rRKAfIvATA B11ATNV0\R iiiid K. N. SAXRNV, Delhi. 

Study (jf dij^cstive eii/,vmc-,s, tissue preferem-es ;nid llie foiiijiositioii oI the food 
s.'i]* of O.vyi'aicitus re\eals (i) tli.it tlie insect feeds mostly on coWon leaf and 
epicalyx and least on the seed ; when leedin.e; on the cotton seed it prefers to draw 
the sap from the hull; (ii) that leaf is richer in nutrients th.an the seed hull; and, 
( 111 ) that tli<‘ insect possesses the en/>nies to dittest and utilise jiroleins and carho- 
hydrates, hut not fats, of the leaf and the seed. 'J'o .e.un further information on 

relative nutritive values of different jiarts of the cotton plants, irrowth of 

(^xycaicnii.', on those jiarts, provided sinitly and in comhin.itioiis, was studied. 

Uest j'rowth of (he insect is obtained on a conilmied diet of cotton leal + seeil. 
.Vddition of green boll to this I'lmibiiiation improves it. efficiency only to a slight 
extent. The next liest iliet is a coiiibination of leaf f freshly opened boll. The 

diet incorporating cotton leaf + green boll is still jioor since only a few individuals 

are able to toinplete their development on this diet. 

i\Iortahty of nymphs is great and their develo]imeiit incoinjiletc on the following 
diets: cotton leaf; lint; seed, seed soaked in water, seed (-water, gieen 
boll, o]>cn cotton boll; and water only. However, even partial giowth of the 
insect is much better on the cotton leaf than on any other part of the plant. 

These results indicate th.it neither cotion seed nor leaf nor any other part of 
the cotton plant can, by itself, meet all the nidritioiial needs of the insect. Deal 
and sect! to.gether appear to salisly all the reciuireiiients for the insect’s growth. 


25. Excretion of some terrestrial and fresh water leeches. 

U.VNSIDIIAR BIIA'IT, Delhi. 

The excretion of the land leech Hacniadipsa ziylatiica aatlis, and the aquatic 
leeches Heiiuclcp^.L’; iiuiiyinafa niiirghiata, (ilo.^siplioiua weberi, Diiiobciclla fcio.v, 
Hiiudiuaria gni)iuIoi.a and Harbrouia -xebrti was anaU.sed. All these leeches have 
been found to excrete anniioiiia, urea and ]nirine bases. I’ric acid, creatine and 
creatinine have been found absent m the excretion of these leeches Urea anmioiiia 
ratio in the excretion of (Ho^iiphoiiia weberi is 1 :2, whereas this ratio for the 
land leech H. zcylanica agihs is 1:4. During hibernation, urea ammonia rati'i in 
the excretion of this land leech changes to 1:15. This ratio in the excretion of 
Dinobdclla foox differs greatly in small, unfed and free living forms and the large, 
well fed parasite forms. In free living forms the ratio is 1 ;8 and in parasitic 
forms 1 -.3. Total amount of aininonia and urea excreted is less in land leeches 
undergoing hibernation than in active leeches. It has been observed that the 
amount of urea in relation to ammonia in the excretion of most of the leeches 
falls down after a short time the leeches are kept in limited amount of water. 
This may be due to breaking down of urea into ammonia. Hv^en then it has been 
notii'ed that the amount of ammonia estimated at the end of 48 hours is less than 
df.uble the amount of ammonia estimated at the end of 24 hours. This suggests 
that as ammonia accumulates in the limited amount of water, in which leeches 
have been kept, the rate of ammonia excretion falls down. This seems to help 
the leech to avoid the toxic effect of accumulating ammonia. 

Uricotelism, which has developed in gastrojiods as they nygrated from water 
to land (Needham 1935, 1938), has not been noticed in land leeches. This seems 
probable due to the absence of arginase in land leeches. 

'I'he results obtained show that there has not been any marked diminution in 
the amount of ammonia excretion with the change of habitat from water to land 
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III the leeches of the family liirudidac, as is the case with gastropod molluscs, in 
which the aquatic .t>astropods, particularly marine forms, excrete much ammonia and 
terrestrial gastropods excrete little ammonia. 


26. Some aspects of the histochemical studies on the oviduct of Pigeon. 

K. P. CHAKRAVARTI and D. P. .SADHU, Calcutta. 

The jiajicr deals with the alkaline and acid ])hosi>h.'it.i'..es, and RNA and DN.\ 
activities in juvenile and laying fonn.s of pigeon. In hotli juvenile and laying 
forms the phosphatase activities remain almost the same. 'J'his similar reaction 
may be due to the fait that the oviducts are not iiitinialely connected with the 
transformation of pho.sjdiorylated comiiounds. 

In the laying forms T)N.\ and RN \ contents are increased very much in 
magnum, uterus, ami vagina, while the infundibular region shows very weak reaction. 
Morjihologically the three regions mentioned above are directly connected with the 
secretion of albumen, shell funning substances mucus, while the infundibulum 
is only meant for ri'ceiving the egg. From the secretory behaviour it appears that 
the above three regions are concenii'il with niori- protein sviithesis. So it is evident 
that I) N \ and R N .\ are resjionsihle for protein svnthesis. 


27. A method for estimating the effect of after treatment temperature on the 
toxicity of insecticides to the larvae of Aedes Aegypti L, by photo-migration, 

M DAvS, Calciiita 

'I'he plu'tomigraiion teeliiiK|ue is deserihed. 'i'lie elteet of after treatment tem¬ 
perature is estimated hv exjjosiiig the .-It’dc.s trcgy/’/i 1. larvae to a suspension of 
DDT at one temperature and then after washing in clean water, keeping in a clean 
I'oiit,liner and exjiosing at different lenipcratiires The results showed negative 
teiiqicraturc locflicicnt of DPT. 


28. Studies on the aerial respiration of the Mirror Carp. 

A. S DWlVIiDT, Naimtal. 

'J'he iMirror Carp normally keeps alive loi 3 to '1 hours out of water. ITider 
special conditions a .specimen show'ed signs of life out of water even after 1(5 hours. 
When the aquatic respiration fails in this fish, the hucco-pharyngeal epithelium 
takes on the function of the aerial respiration, 'i'he accessory respir.itory function 
may he assigned to the knob like papillae on tin- hncco-pharvngeal epithelium of 
the Mirror Carp. In the ah.scmv of both the aquatic and the hucco-pharyngeal 
respiration, Ihe pseudo-branch performs tlie function of aerial respiration and 
keeps the fish alive out of water for more than Iti hours 


29. The stress of variable pH on sponge cells. 

B. GANOTlIvY, C.-ikutla. 

Uxposure of sponge cells to extreme pH variations over pH 9 and below pH 
4 will denature protoplasm almost inmiediately. 'I'he effects of pH manoeuvers in 
lower concentrations, however, show certain remarkable protoplasmic activities in 
the cell. These are to be considered as responses to an adverse conditon. The 
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iiiniu'iice of alkaline pll .stiiniilates the surface activity and the vacuolar formation, 
ruder the influence of lower pll the pscudopodia formation is rcceedcd and the 
])rotoplasm appears condensed. lixiKTinients are done to expose cells alternately 
to the varying effects of acid and alkaline pH. In another series, the cells are 
first eN{K)Sed to alkali followed by acid pH. 

The acid effects aud alkali effects in the cells are mea.sured mainly by (i) Vary¬ 
ing the strength of the pll solution and (ii) Changing the time of ».xposnre. The 
results show that the sponge cells may become normal from alkaline effects by 
acid treatments .'ind vice vosa. Rut occasionally such counter treatments produce 
the protoplasmic effects of one sort into another without showing evidence of attam- 
iiig normalc)'. There have been different grades of recovery which have been 
discussed in the light of probable mechanism of protoplasmic regulation. 


30. Effect of cortisone acetate on the alkaline phosphatase concentration in the 
testes of adult pigeons. 

S. GHOSH and .A GIIOSII, Calcutta. 

.\ppreciable amount (jf c\tochemically demonstrable alkaline phosphatase is 
])rcsent in the germinal components of the .seminiferous tubules ;nid in the I/eydig 
(ells of the adult pigeon’s testis. Cortisone treatment causes an o\erall loss of this 
eii/Miie from the sjiermatogeinc and interstitial cells of the male gonad. Histo¬ 
logically, however, null tlic cxccjuion ol Rcydig cells honiioiie-trcated tc.stis shon.> 
no sign of atrophie changes. The probable significance of tin eii/\matie iiiliibition 
111 the teste.s of coiti-oiie-treated pigeons is discussed. 


31. Observations on the cluster-temperature of the Indian Honeybee. 

R. r. K.VPHv, .Mlahabad. 

riiis work lias been coinlccted lo undcrst.iiid as to how fai the atiiiosplieru 
teiiipernture affects the eluster-lemperature of the colonies, wbidi is known to be 
tlie liackbone of colony development. 

During winter inontlis the aveiage chislir-teiiipcratiire on the central brood 
combs ranged from 34'7‘’C to 35 2"C in hive (a) and 35-05°C to 35 4‘‘C in hive (b) 
The cIustor-temi>eratm'e during summer oil the central brood combs also reiuaineil 
the same lliroughout the period of eight days of observation. The average lempera- 
tnre was 35-3"C to .3(5 02'-C in hive (a) and 35 12°C to 36 02°C in hive (b). The 
highest temperature recorded on the side combs was 37‘'C. Direct effect of outside 
teiniK-ratme bus only been observed on the cluster-temperature of the side combs. 
The atmosplierie temperature appears to bio’e iiractieally no direct effect on the 
brood-rearing. 


32. Effects of pressure pulses on the hehnviour of some Plankton animals. 

K. W. KNIGHT-JONKS & P. Z. OASIM, Swansea & .Migarh. 

Animals which had been found to react to changes in pressure were .submitted 
to pulses of positive or negative pressure. In a positive pulse the hydrostatic, pres¬ 
sure was increa.sed by half an atmosphere and then allowed to return within one 
second to atmospheric pressure. .\ negative pul.se involved a similar brief decrease 
in pressure. 

Different species show two different kinds of response to such pulses. The 
ctenopbore Pleurobrachia pilous, for instance, treats a positive pulse as an increase 
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ill pressure, responding by swiinniiiig upwards. To a negative pulse, as to a 
decrease in pressure, it responds by swiniining downwards. Apparently it is the 
first half of the pulse that calls forth the resiionse, through a message which is 
not cancelled by the second half of the pulse. 

The other type of response can be seen in cyprid larv.ie of the barnacle, Balanus 
bahDioides. These respond to a positive pulse, as to a decrease in pressure, by 
embarking on a long period of inactivity, during which they sink passively. It 
seems that they react to whalever pressure change has happened to them most 
recently, i.e., to the second half of a pulse. 

The method of pressure perception is still entirely obscure. 


33. Effects of electrolytes on the mode of entrance of carbon particle across the 
cell boundary. 

S. MOOKKRJlili, 13. GANGULY and INf. CHUUDHURY, C.ilcutta. 

Further experiments have been conducted to explore the phenomenon involved 
111 the mechanism of entrance of carbon particle into sponge ci'lls. Uertain elec¬ 
trolytic variations are initiated in the culture condition lo observe the entry of 
particles into a cell. 

first, culture niediiiiii is made alkaline (ph-9 6). The high pH has two effects. 
Under alkaline londition, iiarticlcs of lar-cr si/e enter the cell. Secondly, under 
acid condition (pir-4l, the surface is rendered iiiipas.sable. Thbdly, the effect of 
heat on the .alkali treated cells makes the surface more iiermeable to large particles. 
The effect of heat on acidified cell cannot make the surface anyw.ay penetrable 
lo carbon particle. Fourthly, the elfect of cold makes the alkaline effect in cell 
ineffective and makes the sutface less permeable Cold treatment of alkali treated 
cells shows entrance of particles of normal size. 

.Above tx])enments indic.ate th.it the suif.icc phenomenon involved in the 
cntraiu'c of c.irbon ji.irticle is more tliaii a mechaiiic.'il jiroccss. In n spouse to the 
t banged elecirol\lic conditions, the passability and iinpassabilit> of carbon jiarticlc 
vlcpciuls ujKin the d_\uamic orientation of the surface structuies. 


34. Fate of fructose in the body of cockroach. 

M. K. K. UlLLAI and K. N. vS\XlvNA, Helhi 

Most of the available information on the absorption of carboli\drate-' in insects 
Is indirectly derived from the study of storage of nutrients in the epithelial cells 
of the gut. Absorption of fructose in the gut of cockroach is described in the paper. 
'I'lie inscct.s are fed a known quantity of fructose. At different time intervals after 
ingestion the extracts of different parts of the gut and the blood are chemically 
e.varained by paper partition chromatography. A greater proportion of the ingested 
is gradually transformed into glucose within the gut. The glucose, resulting from 
this conveisicn, appears in small quantities in the crop and gizzard. Its quantity 
gradually increa.scs in the lumen of the midgut and caeca and finally it is absorbed 
in these two regions. This mode of fructose absorption, via conversion to glucose, 
IS similar to that reported for mammals. However, it differs in that glucose derived 
from fructose appears on the lumen side of the gut wall while in mammals it 
appears mostly on the seros.il side. 

.A little part of fructose also passes unchanged into the blood. 
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35. The Effect of Temperature and Humidity on the Development of Cotton Pink 
Bollworm, Platyedra goaaypiella, Saunders. 

S. PRADI-IAN and R. VKSWANATHAN, New Delhi. 

Tlii.s i)aper eiiibodie.s ob.servations on tlie development of Platyedra gossypiclla 
Saunders, under diftereiil combinations of temperature and humidit}' maintained m 
the laboratory. 

l*reliminarv observations indicated that at least a certain percentage of the 
larvae of this jiest enter into a state of physiological diapause in the envirous of 
Delhi. The moths require <lim light for mathig am! oviposition. The larvae could 
be successfully reared on sjirouted beans without any sterlization. 

The lower limit for development was found to be near 10°C for eggs and pupae 
and between 10 and 15°C for larvae. The upper limits for successful completion 
of development were aboul 10°C for eggs and pup.ae and about 35°C for larvae. 


36. Experimental studies on the survival of marine teleost larvae. 

S Z QA.SIM, Ahgaih. 

Rearing experiments on the larvae of two shore tishes Blcnniiis phohs L. and 
C cntroiwtus giuincllui (D.) in the laboratory showed that the flagellate cultures 
namely Chlaviydomona.^ sp. and ]i,och)y.sis gaihana Park provide little food value 
to the young fish. Thev pn>]ong life only for a few days. 

Continuous illumination shortens the .span of life of the larvae whereas alter¬ 
nate periods of light and darkness improve the survival coiisiderahly. In the 
course of rearing, moderate agitation of vatir has a hcncTicial effect on growth 
and survival. 

Darvae of C. gunnelliis (an arctic-boreal .species) are highly inlolerent of high 
temperatures and require low temperatures for their growth and survival whilst 
the larva of li. pholi.s (a mediterranean-boreal species) i-an withstand higher tem¬ 
peratures but .sfKin die at low teniiieratures. T,.irvae of fi. plwlis which have 
swimbladders were seen to suffer from gas disease. No sign of gas disease was 
noticed in ('. gciinellus, a species which lacks a swinibladder. 


37. Effect of conduction heal on the body temperature of Periplaneta amertcana 
Linn. (Blattaria : Insccta). 

R R\KSHP.\D, Lucknow. 

'I'lie body temiunature of anicricaun remabis t.xactly the --ame as that of its 
surroundings, i.e. between 18 7 and 37 7'^C. Conduction heat can raise its body 
temperature, and its body appears to be a good conductor of conduction heat. At 
lower temperatures the body absorbs more heat by conduction than at higher 
temperatures during the same peri</d. The disparity in temperature between the 
heat-giving body and the heat-absi.rbing body is directly proportional to the heat 
absorption by the body of cockroach. 


38. Action of Mammalian hormones on Spawning Catfish md frog. 

h. S. RAMA.SWAMI and A. B. LAK.SHMAN, Bangalore. 

Gravid Catfish and frogs ;un be spawned with parenteral injections of their 
respective homoplastic pituitary gonadotrophins. Large doses of chorionic gonado¬ 
trophin also spawns the catfish but not frogs. As the hormones appear to work 
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.selectively, wc have tried all the mammalian hormones (follicle-stimulating hor- 
iiiene, pregnant mare serum, luteinizing hormone, estradioldipropionate, methyl- 
lestoterone, progesterone, cortisone, adreiiocorticotrophic hormone, growth hormone, 
thyrotrophie hormone, oxytocin, thyroxine and insulin) individually and also in 
combination with a threshold dose of re.spective pituitary gland. It was found 
that progesterone nml androgen ripened the eggs of frog but not those of catfish 
but the latter ga\e ripe eggs when receiving combination dose. Frogs give ripe 
eggs after receiving combinaliou doses of all the above named hormones except 
oxytocin. The catfish did not leact even with c.oinbination doses of Pregnant mare 
serum, .\drenocorticotrophic hormone and ().xytocin. Kstradinldipropionale gave 
very [loor reaction. 

With regard to the failure of .\CTH at d Kstrogen, it is argued that since the 
fish interreiial does not elaborate desoxycorticosteroid liormone, it is likely that 
the chain reaction estrogen-adrenocortieolropliic honiione-desoxycorticosteronc does 
not help the pituitary luteinizing hormone in ripening the eggs. 


39. Total amino-acids in the bloods of some crustaceans, molluscs and vertebrates. 

P. \'. RANtiNFKlCR, .\inraoti. 

.\ cpiantitalive analysis of tlie ainino-acids obt.iiiied from the blood of crusta¬ 
ceans, molluses and vertebrates is .tjiveii. The colourless blood of LamclUdens 
differs from that of other molluscs, crustaceans and vertebrates in its amino-acid 
comiHjsition. The yields of the ditlereiu aiiiino-acids obtained from the colourless 
blood are \erv low and nioreoier, plieny l.ilaniiie and tyrosine are completely absent. 
With a few exception, the ainiiio-acid toncentratioiis of the red and blue bloods 
offer a favourable comparison. 


40. Digestive enzymes of Oxyearenas hyalinipennis (Costa) in relation to its 
tissue preferences on cotton plant. 

K. N. S\XI-:N.\ and PRPiMIAT.V BH.\TN.\(',.\R, Delhi. 

Present study was undertaken to ascertain correlation between relative pre¬ 
sence of Oxvcarcnus hyalmit'Cnuis (Costal) for different paits of cotton plant and 
its ability to digest and iitili.se the nutrients available in these parts. 

The insect shows maxinunn piefcreiice to cotton leaf as the source of food 

and least to cottonseed. While feeding on the leaf, the insect draws food sap 

mostly from mesophyll and phloem tissues, rarely from xylem vessels and never from 
the oil-glands scattered all over the leaf and other parts. The insects feeding on 
cottonseed draw food material from the scedcoat (hull). They tlo not introduce 
their stylets deeper than the scedcoat and, consequently, never feed on the kernel 
or embryo of the seed. 

Nutrients available to the insects feeding on cotton leaf are proteins, some free 

amino .acids, starch, sugars (sucrose, glucose and fructose), and fats. Those avail¬ 

able in the cottonseed-coat are pentosans, sugars (rafluiose, sucrose, glucose and 
fructose), free amino acid.s and very little of proteins and fats. Study of digestive 
enzymes of the insect indicates that cellulase, heraicellulases, inulase, /3-glucosidases, 
)3-galactosidases, polypeptidases and lipase are absent, .\mylase, maltase, invertase, 
a-galactosidase, proteinase and esterase occur in the salivary secretion and in the 
midgut. Their occurrence in the hind-gut is cjuile irregular. Trehalase has been 
detected only in the raidgut. Maximum activity of almost all these enzymes occurs 
at pH 5-4. The invertase present in the insect is a glucosaccaharase. 
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Corriilatioii between the nutrients available in cotton leaf or in seedcoat and 
ability of the insect to utdise the nutrients has been discussed. Cotton leaf appears 
to Ije much better a source of food for Oxycarcuus than cottonseed. 


41. Oxygen Consumption by Freshwater Fish. 

A. SRIijiNIVASAN, iihava.nisaj'ar. 

cou.sumption by .'•oine economic and uneconomic freshwater fishes have 
been deierinined. Tlic “asphjxial” level of Oxygen concentration has also been 
recorded, the lowest ?;euig that for mirror carp at 035 to O 'lO nig/Iv (4-204 to 
4-257% saturation). When Oxygen consumption is calculated as mg. ))vr 
grani of body weight per hour, it was found that fry consumed per unit 
weight more Oxygen than dngerlings and the latter, more than adults. 
Larger fish consumed less (ix^geii per unit weight than did smaller fish. Like¬ 
wise “group effect” was also noticed, i'lsh when present in groups consumed less 
Oxygen jier unit weight than did lone fish or pairs, the volume of medium being 
the same. Volume of water itself affect,s Oxygen i-onsumplion by fish of same size 
and s]iccies, greater amount of Ox_\gen being consumed t\hen volume of water 
is greater. Salinity apjie.ired to haw .seme effect on o.X}gen consumption by 
Chanos. .Vt 50% seawater there was a marked reduction in Oxygen con-,umptioi 
as comjiared with 100% seawater. Tranquillizers and hypnotics .such as lliiouracil, 
Lrethane, (thyroid depressants) and Veronal etc reduced Oxygen consumption by 
fishes. The possibility of drugging live fi.sh during tran.sport to reduce mortalily, 
thu.s appears promising. 


42. Aureomycin as Growth promoter of cultivated Fish. 

A. SRIiT?NlVASAN, lihavanisagar. 

In pond culture, artificial feeding will increase the growth of fish. As a supple¬ 
ment "aureocycin” is found to have a very remarkable growth promoting effect. 
This was used as “Aurofac”, a formulation containing 1-8 mg/lb aureomycin and 
1-8 mg/lb vitamin B,,. (iouiami and Tilapia were used as test fish. Young Gourami 
was found to have a growth increment of 500% in one month In slightly bigger 
fish the increment in growth was less (120% for Tilapia and 100% for (rotirajiti), 
but this was considerably better than with ground-nut cake alone. The “food con¬ 
version ratio” is lowered when aureomycin is added to the food. 


43. Growth Potential of Laphygma exigaa in relation to certain winter food 
plants. 

B. K. SRIVASTAVA, Udaipur. 

The leaf eating caterpillars, Laphygma exigua Hb. are very general feeders and 
have been observed to attack almost all the cultivated crops. During the 1957-.58 
rabi season large populations were noticed on many crops. In some crops their 
population was very high resulting in severe damage while in others in the same 
vicinity they were hardly of any economic importance. Some of these resistant 
crops have been listed as important hosts of this insect by many workers. It is 
now well-known fact that one of the most important factors which determines the 
distribution of insects on different crops is the capacity of food to support growth. 
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Hence, a study was undertaken to investigate the relation between the food plant 
and the growth of this insect. ' ;' 

The larvae were reared on seven natural winter food plants and the growth 
response of the insect recorded using the standard technique. This response^vras 
judged by the growth index which was calculated by dividing the percentage of 
larvae becoming adults with the average time taken to complete the development. 

Potato (Solanum tuberosum), pea {Pisum sativum), lucerne (Medicago saliva) 
and berseem [TrifoUtim alexandrinum) were found to be most nutritious tlian 
others. Linseed (Linum usitatissimum) and toniato {Lycopersicum esculenium) were 
poorer while brinjal (S'olanum melongena) was the worst food of all the plants 
tested. The pupal period was not affected by the difference in food but the size 
of the adults produced was variable. The adult size was evidently correlated with 
the nutritive value of the food. From nutritious plants larger size of adults were 
obtained while in plants of lesser nutritive value small sized adults were produced. 


44. The respiratory currents in the tracheal system of two species of Coteoptera. 

G. T. TONAJI, Poona. 

The present investigation involves the study of air currents and factors govern¬ 
ing their direction in the two species of Coleoptera viz. Holotricka serrata Fabr. 
and Evides elcgans Fabr. The numljer, position and functional morphology of the 
spiracles are described. An exhaustive account of the system of tracheae and $ir- 
sacs is given. The rate and amplitude of breathing movements are recorded. Avail¬ 
able results indicate that normally the thoracic spiracles are chiefly insiiiratory 
whereas the abdominal spiracles are mainh-, but not exclusively, expiratory and the 
last pair i.s very much so. This course of air current i.e. inward through the 
anterior spiracles and outward through the posterior spiracles, is subject to some 
variations dejiending on the carbon dioxide concentration. The abdominal spiracles 
are capable of inspiration and the reversal of air current is limited in the abdominal 
region. Effects of such factors as carbon dioxide, temperature, food and starvation 
are noted. 


4S. Observations and experiments on the behaviour of the egg-laying female of 

Papilio aa oleua Linn. 

VIDYADHAR G. VAIDYA, Poona. 

Females of Papilio dcmoleus were kept in a large cage devoid of any coloured 
object apart from those specially provided for the experiments. To these were 
offered artificial leaves prepared from the different papers of the Ostwald colour 
series and Bauman grey series. 

On these the insects showed, only in the presence of the odour of the host 
plant, a characteristic ‘drumming response’—tapping with fore-legs on the surface 
of the leaf—^which precedes actual egg-laying under natural conditions. The number 
of such responses on different papers were counted separately. The results clearly 
show that the females of this insect react during oviposition to a restricted range' 
of blue-green and green colours. Further, it was observed that a certain attractive 
saturated colour does not lose its effect if offered in other degrees of b|ightu.esa 
and saturation; its attractiveness, in fact, gains by a little admixture of ‘white* 
though its degree of saturation--at least for the human fyes—has bean diminished. 

Ill—49 
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IV. PROTOZOOLOGY 

46. Conjugation in a new species of Blephariama (Protonaa : Ciliata). 

(Miss) VASANTHI BHANDARV, Uaiigiilore. 

The nuclear apparatus of IHcpharl&ma was foniul to be different from that 
studied so far. A moniliform inacroiiucleus with beads of equal size and multiple 
niitronuclei was characteristic of the species. In conjugation ci.qht niicronnclei 
lake part in the first pre.qamic division, six in second division, and one in third 
division. The synkaryon divides twice giving rise to four bodies, three of which 
become macronuclear anla.gen and one the micro-nucleus, which diviiles four times. 
Kxconjugant at this stage divides into two daughter cells, of which the one con¬ 
taining two macronuclear anlagen divides once again to establish nuclear balance. 
The macronucleus condenses, elongates and tlieii necomes monilifoim. Simultane¬ 
ously, the micronuclei also undergo division. It is clearly established now that the 
niacronucleus divides amitotically and the inicromiclei niitotically. 

Conjugation was encountered faiil\ fui|nently ;ind starvation was one ol the 
factors that induced it. 


47. Species Sensitivity of Soil Amoebae to Trinitrophenol. 

B. HAJRA, Calcutta. 

.The c.\'>ts and the trophic forms ol two .species of .soil \moebae .Yc.g.V’/(a ;pM- 
be\i and .Icuiilliaiiiocba sp. wcie exposed to diiierent concentrations of picric acid 
solutions to test their differential reactivities. The various concentrations of picric 
acid solutions used W'ere -01%, 05%, -1%, 1%, 10%, 20%, 30%, 50% and saturated 
solution or 100%. The ltl> 50 of the cysts of both species was about the same, 
which results while using 20% solution. No survival was recorded in any higher 
percentage. The resisting capacity of the trophine forms, however, seeii’s to be 
different. The sublcthal dose for the tro 2 fiiic forms of Neg/niu .giabcn" was 
However, the snblc-thal dose for Aco.i'ihaviceba sjj. was still lower than •05‘/„. 

When the troi>hic forms are treated with subletlial doses of picric acid solution, 
the first observ.able reaction is seen in the exiitement of tlic cytoplasm by vigorous 
movement followed by a process of gradual loss of granulation. An enlar.genient 
of the nucleus is also observed. 

The above changes are not iiermancnt, as after lapse of some time, the physio¬ 
logical processes take place in the reversed manner and the amoebae cither show 
noimal trophic nature or they enter into cystic forms. The time taken for the 
different cytoplasmic reactions and the subsequent regulation, even in the same 
species with same dose, is variable. 


48. Serological Studies on Blephariama (Protozoa : Ciliata). 

B. R. vSEvSHACHAR, (Miss) A. VASANTHY BHANDARY and 
A. V. S. PRABHAKARA RAO, Bangalore. 

Serological studies on Paramecium aurelta by Sonneborn, Beale, Harrison and 
others have demonstrated the occurrence of specific antigens on the surface of this 
animal. The antigen-antibody relationship is highly characterisffc in this organism 
and has led to the formulation of certain general theories regarding this relation¬ 
ship. An extension 6f these observatiqns was made to another ciliate, Blepharisma. 
Many species of this genus possess a characteristic pigment located in the surface 
pellicle and studies have beer, directed to determine the nature of this pigment and 
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(he conditions of its production and formation. It was also felt dean^ble to S^y. 
the behaviour of this pigment in the context of any antigen-antibody relatidltw'p 
tliat obtained in the animal. , , • 

The methods adopted were largely those employed by Sonneborh and Beale for 
Paramecium. The effects of the antibodies however, were very different. In certain 
concentrations (1 :10) the most characteristic effect was a complete loss of pigment 
from the pellicle which comes off the animal in a cloud, hater, the protoplasm is 
ejected, leaving an empty shell of the pellicle. It is highly significant that even 
after the protoplasm is ejected, the cilia continue to be active on the now denuded 
jiellicle. No clumping of cilia is observed. In other concentrations {1 :100) how¬ 
ever, the Jiiovemcnt of cilia becomes restricted and ultimately paralysed. But a 
matting and agglutination of cilia described for Paramecium have not been noticed. 


V. HELMINTHOLOGY 

49. Our present knowledge of plant-parasitic and soil nematodes from the Indian 
region and importance of their study. 

B. vS. CUAUHAN and G RAMAKRISHNA, Calcutta. 

The paper dc.'d-., in a general way, with the damage caused to different kinds 
of plants and food crops hy soil and plant nematodes, The subject has been dealt 
with in detail and the importance of their study has Ijccn discussed. It has also 
been iJointed out how' studies on the subject have been neglected in India so far 
and need for paying greater attention to the subject has been stressed. All cases 
of the occurrence of worms of this group recorded from India so far have been 
mentioned, together with localities from which the cases have been reported and the 
names of the host jilaiits. A bibliography is given at the end. Pathological symptoms 
sjiown by the affected host plants are indicated. Detailed taxonomic classification 
of the worms r;con!c(l so far from the Indian region is given and each case dis¬ 
cussed briefly. 


50. On a new interpretation of the structures seen in the integument of fatciola 
indica. 


M. B. L.\L, Lucknow. 

'J'lic present investigation on the integument of Fasciola indica employing 
various multi-stains, some chemical reagents and technique have revealed the pre¬ 
sence of three layers in the cuticle, viz. a superficial very thin membrane which 
.get.s separated in sections treated with hot dilute alkali, a comparatively thicker 
layer of 40 micron having vertical striations and lastly the innermost layer of 10 
microns which stains deep blue wirh Mallory’s triple stain. This is different from 
reported single-layered cuticle in the Rnropeaii liver fluke, Fasciola hepatica (Dis~ 
tomum hepatiC7tm). The gland-like cells reported in /•'. hepatica by Hein (1904) and 
also seen in F. indica are now designated as mesenchyme cells. 


51. Some histochemical observations on the cuticle of Faaetola ini&'ca. 

M. B. LAL and S. C. SRIVASTAVA, Lucknow. 

The present work on the cuticle of F. indica is based on a series of hiato- 
chemical observations. These investigations especially with regard to proteins, 
glycols, phenols, di-sulpher bonds and fats have revealed that a glycoprotein forma 
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the main constituents of the cuticle of F. indica. The absence of the other iioriual 
coiiiponeiits of cuticle as found in other helminths is reported. 


52. Reptiliotrema primata n.sp. (Echinostomatidae) from the intestine of Rhesus 
monkeys. 


PRRMVATI, Lucknow. 

A new species of Rcptiliotrcma primata is described from the small intestines 
of Rhesus monkeys. It is distinguished from the only other representative of the 
genus Reptilioirema viz. R. indicum by the number and arrangement in a single 
row of collar spines, relative position of the ovary and recei^taculnm seminalis, rela¬ 
tively larger size of the ovary, broader anterior testis, greater posterior extension 
of the cirrus sac, and lastly by having a mammalian host. The genus Reptiliotrcina 
is recorded here for the first time from mammals. 


53. Culture methods for the free living stages of Parasitic Nematodes. 

PREMVATI, Lucknow. 

Experiments for hatching the eggs of Ocsophagostotnum, Trichostrongyltis, 
Chabertia, Nematodini^, Hacmonchiis and Strongyloides were performed with a 
number tif sterilised natural soil I’ultures of different pll. .Ml other factors like 
temperature, consistency, moisture, number of eggs were kci^l Cfnistant. It was 
noticed that sterilised cowdimg with a higher pll proved to be most sali.sfactory, 
where cent per cent hatching took place. 


54. Studies on the genital organs and the patterns of variations found in 
Hymenolepis diminuta (Rudolphi) from rats of Delhi State. 

PARKAvSH vSlNGAL, Delhi. 

llyiiicnolcpi.s dimmula (Rudolphi, 1819) is a common cestotle i>arasite reported 
from rats (Rattiis raLlit'^ Gray, 1837) in Delhi State. The investigations on the 
present material of H. diminuta indicate several interesting variations in the posi¬ 
tion of the testes in relation to the female genital organs and the geniUil opening. 
In addition, irregularities in the iiumbcr of testes and the consequent variations 
in their disposition have also been brought to light. 


55. On a new species of the cestode belonging to the genus Hymenolepis Wein* 
land, from common Indian Mynah from Delhi State. 

D]I.^R.\M P.ARKASH vSiNGAL, Delhi. 

Hymenolepis vitellolobala n. sp. is reported from the small intestine of common 
Indian Mynah Acridolheres Irislis irislis (Linnaeus, 1766) from Delhi State. The 
worms measure 56-63 mm. in length and I-095—P450 mm. in breadth. Scolex 
measures 0-565 x 0-260 mm. Rostellum is well developed and carries a single crown 
of 24 rostellar hooks each measuring 0-019—0-020 mni. in leggth. Rostellar sac 
extends well below the lower margin of the sucker.s. Suckers measure 0-110— 
0-120 mm. in diameter. Genital pore i.s unilateral. Genital cloaca is well deve¬ 
loped. Cirrus sac is well past ventral longitudinal excretory vessel and extends 
to nearly one-fiftb width across the proglottid. It measures 0-217—0-205x0-046— 
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()’062 mm. Cirrus is unarmed and opens into the genital cloaca. Testes, three'in 
number, are disposed in a triangular pattern. A prominent receptaculum semittis • 
is present. Ovary is a transversely elongated structure with several smaller lobes 
protruded out from its anterior and lateral border. Vitelline gland, highly lobed, 
U characteristic. Uterus is an irregularly lobed sac limited within ventral longitu¬ 
dinal excretory vessels. Eggs and oncliospheres measure 0051—0060 x 0-038— 
0-046 mm. and 0-028—0-039 x 0-023 — 0-028 mm. in diameter respectively. Embryonic 
hooks, six in number, measure 0-013—0-015 mm. in length. 

By comparing all the species reported under the genus llyiuenolepis the pre¬ 
sent form is distinguishable from all of them, thereby justifying the creation of 
llymcnolepis vitellolobaia n. sp. for its reception. 


56. The Morphology of the Miracidium of EacUnoatomam heteroatomum 
(Rudolphi, 1809). 

ONKAR NATH SRIVASTAVA, Gyanpur. 

A detailed account of the morphology of the trematode Eucliiiostomum heier- 
ostomitm (Rudolphi, 1809) has been given here for the first time. In the absence 
o! any other account of the miracidium of the genus Kticlinosioinum the present 
account has been compared with that of the miracidium of Clinostomum complana- 
tum given by Yamaguti (1933) and that of Clinostomum marfrinatum given by 
Hunter and Hunter (19.35). The miracidimum of E. hetcrostomum closely resembles 
tlie miracidium of C. in .shape,—in the presence of 21 epidermal plates 

arranged in four tiers, in the position of the pigmented eye spots, presence of the 
lateral papillae and the refractile excretory vficuoles. But the miracidium of E. 
hcterostonuim differs remarkably from that of C. viarginatum in the presence of 
the lateral processes, in the four pairs of penetration glands, in the eyespots being 
submedian in ]xisition and in bcin.g composed of jiieces lying contiguously, in the 
larger si/e of the brain and the distribution of the refractile vacuoles. 


VI. ENTOMOLOGY 

57. Some Interesting Features of the Life-history and Larval Anatomy of an 
Encyrtid-parasite of Coccid. 

vS. MASHOOD ALAM, Aligarh. 

DoUphoceras psetidococct Alam is an endo-parasite of Pseudacaccus newsteadi 
Green which is a host of Fagus sylvatica L. The para.site has only one generation 
in a year. This coincides so perfectly with vulnerable stage of ho.sts’ life-cycle 
that the parasite can be taken as a succe.ssfnl one. Neither any competitor nor 
byperparasite is so far recorded. All the developmental stages are present, and 
parasite’s activity gets accelerated after winter sleep to cause ultimate death of 
host. External bulgings on hosts’ body as a result of development of parasite ar6 
a good distinctive feature of parasitized host. 

The larval anatomy incorporates both external and internal structures. Larva 
is enclosed in a membranous envelope—an observation contradictory to {uresent 
writer’s (1956) own observation in Aphytls diaspidis Howard. The tenth segment 
bears a pair of processes : The respiratory and nervous systems assign a higher 
evolutionary status to Encyrtidae over Braconidae. 
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58. A comparative study of the neurology of the different castes of the termite, 
Odontotermea redemanni (Wasmann). 

BARUNDHB BANERJUl^ and DURGADAS MUKIiRJI, Calcutta. 

Comparative studies on tlie development, differentiation and histology of the 
Ijrain of all the ease.s of termite, Odonlotciincs rcdciuanni (Wasmaijii) have been 
undertaken. It lias been noted that there is a correlation in the structure, size and 
the degree of the development of the brain, and the eye.« in all the castes. 

In the se.vual alates and de-alates, the large brain is very ixiculiar, in having 
the conspicuous mushroom bodies and well differentiated antennarv and optic 
lobe.s. Among the worker soldier castes the brain does not fill up the cavity of 
the head completely, and the mushroom bodies are less differentiated. The anteii- 
nary and the optic lobes are al.so smaller. 'J'he brain cebs of the sexuals give a 
fair reaction for the enzyme, .Mkaliiie phophalasc, but the intensity of the reaction 
is slightly higher in workers than in the soldicr.s. 

Attempts have been made to determine the neurosecretory cells in the different 
castes of the termite, Odoniotcinics redemanm (Wasmann). 


59. Biology of Macroceroea grandis (Gray), (Pyrrhocoridae, Herniptera). 

K. 1’. IIANERJEM and D. N. RAYCIIOUDHI'RI, Calcutta. 

The present study re\C-i],s that tlie iiisect.s feed on the rotten fruits of f ica'/a 
niidiftoia (Euphorbiaceae) ami Gossvpiuni plantation is absolutely free from infec¬ 
tion. The insects are usually found under Imshes near T. nndifh>Hi specially when 
the land is .somewlnit moist and the atino.sphere is somewhat cool and humid. 
The species could never be collected in copula though eggs tind different iustars 
occurred at a particular place. They were observed as runners. In the laboratory 
they were noticed as negativclj phototropic. 


60. AphU nerrii Boyer and leaf growth of Calotropia gigantea. 

H. K. WIOWWIIK and D. N. RAV CIIAUDHURI, Calcutta. 

The relationsliii) between aidiid t.\phis iicrii) infestation and leaf growth of the 
host plant, Calotropis gigantea has been worked out. 'J'he infestation is maxiinnin 
fni the .growing loa\es, modc’ate on full grown lea\es, and negligible on the sene¬ 
scent ones. 'J'he ])attein of infestnlion has been correlated with the feeding habits 
;ind reprodncti\e capacity of the aphid. 


61. Some aspects on the Physiology of Digestive Organs of Dyadercua koenigi 
(Fabr.). 

N. B. CHATn'KRJKIC, D. N. RAY ClIAUDHCRl .and IJ. IJ. MCKERJl, Calcutta. 

This paper deals with the fate of cellulose (chief constituent of Cotton 
sap) inside the insect, the detection of amylase and invertase, and the secretory 
and the absorptive regions of the gut. The nil of the salivary glands, the saliva, 
the different portions of the gut and the faeces have also been noted. 

It reveals that pH of salivary glands varies from 6 0 to 6-7 ^hile that of saliva 
from 6-2 to 6-4. In this species the pH of the foregut varies from 5-5 to 61, while 
that of the three regions of the midgut varies from 5-8 to 6‘5, 6 0 to 7-0 and 5'8 
to 6-3 respectively. The hindgut shovys weakly acidic reaction and the same is 
obtained for the faeces. 
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Aniylfise is secreted first by the salivary glands and then again by the second 
I'cgiDH of the inidgut. luvertuse is totally absent both in the salivary glands and 
lilt; foregut, while in the first region of the niidgut it is present in a negligible 
quantity. In the .second region invertase reaction is highly powerful. 

l^roni the splitting of cellulose it is evident that digestion starts from the 
fir-^t region of the inidgut and is complete in llic third region. 

By the injection of Methylene blue it seems that the third region of the inidgut 
is the most secretory region. From this reaction, it is clear that some other 
enzymes may be given out by this region. 

In the present iiajier .some light has luen thrown on the dissolution of plant 
cell wall by the acidic saliva. 


62. A study of components of insecticidal resistance, its development and 
heritability. 


\. K. DATTA tlUl’TA, I’ilain. 

Development ol insecticidal resistance has been studied in pojutlations of 
( alaiidia gianaiia L. and Callosobruchtis I/., particular stress being laid 

on the importance of repeated selection within a generation. Resistant jiart of an 
initial population when separated from the susceptible part after one treatment 
with p} rethrum or BHC (sublethal) has been obserted, to contain large numbers 
ol susceptible insects. Consequently, two types of re-istance, depending on their 
consistency, lia\e been distiii.guislicil. Consistent resistance to repeated treatments 
with insecticide has been dclined as long-term resistance, whilst fluctuating resist- 
aiice the short-term resistance. 'I'he long-teim resistance has lieen observeil to 
increase raiiidly in the successive generations of the insect iiopulation, if the sliorl- 
Icnn resistant insects are completely eliminated fiom each generation by refieated 
selection within each generation. Insects’ long-term susceptibility to insecticide 
developed in a manner similar to that of long-term resistance. The T, progeny 
of the resistant or the snsceptibU* stiain lias been observed to be more resistant 
or more susceplilile respectively than their parents, thus showing that at least 
a part of the resistance or the susceptibility is inherited. Long-term resistance or 
long-term susceptibility decreased gradually wlien selection was stopped. Exiieri- 
ments were performed to study the response oi the progeny of the pyrethrum or 
BHC resistant mules and the pyrethrum or BHC susceptible females and vice-versa. 
The results of these assays and other observations point to the conclusion that 
resistance of C'alandia ^ratiaiia or Callosob)HChHs chinensis to pyrethrum or to 
BHC develops by the additive intluence of a iiuniber of dominant genes and that 
the character is sex-linked. These genes may be masked or buffered by simple 
alleles or other associated gens. 


63. Response of some grasshoppers (Acrididae) to pyrethrum. 

A. K. DATT.V GUPTA and V. K. Divakaran, Pilani. 

Loss of body weight has been found to be a primary re.sj)onse of some grass¬ 
hoppers {Spatliosternum prashiifcrum Walk, Acrotylus hutnbertiamis Sauss. and 
Cyrtacanthacris tatarica L.) to treatments wdth small drops of pyrethrum solution. 
This loss of weight has been suggested as a function of the total quantity of 
water expelled from the body. Loss of water along with the regurgitated matter 
and that associated with the respiratory gas are the two main processes through 
which water is expelled. An examination of the record of the rate of respiration 
reveals that the spiracles of the treated insects during expiration remain open 
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for periods lonj^er than the normal and consequently excessive quantity of air 
escapes from the tracheal system. 


64. Mode of ingestion in Indian mustard saw-fly Athalia proximo Klug (Hyme- 
noptera : Tenthredinidae). 

SURJIT S. I)IIIlvU)N and S. M.\SIIHOOD AIvAM, Aligarh. 

In .Ithalia proxima, the dorsal diverticulum divides the cephalic stomodaeuin 
into anterior jdiarynx and po.sterior ijharynx. 'J'he former combines with cibariuin 
to form the sucking pump which communicates with the food meatus through a 
functional mouth. 

Ivabio-maxillary complex’s tip licks the liquid food, which then is flexed and 
approache.s in the vicinity of the functional mouth. On contraction of the clypeal 
dilators the food is sucked into the sucking punii), under pressure. Due to the 
contraction and relaxation of the different sets of dilators as well as the com¬ 
pressors of the sucking pump, the food gets placed into the dorsal diverticulum. 
Then it flows on into the dilated posterior pharvnx. The latter shrinks due to the 
lelaxation of its dilators so as to push the food into the oesophagus. 


65. Occurrence of intersegmental pores on the dorsal tergites of the common 
cockroach, Periplanets americana Linn. 

RAMKRhSHNA GHOSIt and .S. N. ROY CHOUDHURY, Calcutta. 

Occurrence of innumerable pores on the abdominal dorsum of cockroach is 
rejiorted for the first time. These are present in a definite pattern on the inter¬ 
segmental membranes connecting the first four abdominal tergites; in the first 
one these are arranged along the entire anterior border but these are more profuse 
on the antero-lateral corners, while in the subsequent ones only on the antero¬ 
lateral corners. These are connected by minute branching tubules with the peri¬ 
visceral cavity below. Not only the stigmal pores but also these apertures may 
help in diffusion of gases directly between environment and perivisceral body fluid. 


66. Studies on the spiracles and tracheal system of the common cockroach, 
Periplaneta americana Linn. 

RAMKRIvSIINA GHOSH, S. N. ROY CHOUDHURY and D. D. MUKERJI, Calcutta. 

This paper deals with the morphological and histological studies of the 
spiracles and with the tracheal system in the different parts of the Ijody of the 
cockroach. 

Histologically the thoracic spiracles differ very mirch from the abdominal ones 
in the shape of the atrial canal, setae and in their opening into the spiracular 
trachea. 

On the first day of emergence the second thoracic spiracle is closed though 
the spiracular area is quite differentiated and the rest are open. It is suggested 
that the posterior chamber is first formed and then the anterjpr chamber. At this 
stage, the atrium of the abdominal spiracle is not differentiated into anterior and 
j)osterior chambers. There is a sort of ball and socket arrangement for opening 
and closure. Three sets of muscle strands are attached to it. 

It is observed that the cockroach possesses three principal trache.al sets, i.e., 
dorsal, middle and ventral, arising from the spiracular tracheae. 
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'I'lie lieart, alary muscles and fal-bodies etc. are supplied by the dorsal set 
which oripriiiates from the dorsal side of spiracular tracheae and is spread over 
the dorsal viscera. Most ot the visera c.g., the alimentary canal, the salivary 
.({lands and their ducts and the male aud female reproductive organs are supplied 
by the middle set arising from the inner side of the spiracular tracheae. The 
salivary receptacle ajid vas deferens are without an\ tracheal supply. The ventral 
set originates ventrally from the spiracular tracheae and supplies the nerve cord, 
legs and the accessory rejiroductive glands. 

Different parts of the head and the cephalic appendages are supplied by two 
main branches coming from the first thoracic spiracles 


67. Anatomy and histology of the alimentary canal of honeybee Apia indica 
Fab. (Apidae, Hymenoptera). 

K. P. KAPIL, Allahabad. 

The pajier incoijioiatts the stu(l\ of the aliment,ir\ i.mal o| a workir and a 
drone of iiniica, and niau> ]ioints of inleie-'L - siu'h .is the sUuclure ol tin 

jirovt-nlriculus, superficial border of the eiiithelinm o( the miihnglu and the ii.iUne 
of the sccrelorj vesicles have been discussed. 

'I'lie ratio between the length of the alimeiitari canal and body bears pio- 
jiortionate relation in an individual of eaih c.iste. The ph.ir\ii.\ is distnigiiished 
into two parts pharyn.v anterior and the phar\iix posterior. The pio\eiili iculus 
has been histologically divided into two parts—proventriculus anterior .iiid the 
|jroventriciihis [loslerior. The lips of the former are arrow-headed, fringed with 
two sets of hairs, whose .irraiigement on them has been fully described. In the 
latter not only the hairs and the longitudinal muscles in the core of the bps are 
absent, Init also the pouches gradually obliterate. 'I'lie free cell surlace of the 
epithelial cells of the midgut lacks striations. Two l>pes of midgut cells are pol\- 
])hasic ill nature, each phase representing an aspect in the mode of secretion. 
'I'liis, however, suggests that the secretion in the midgut i.s discharged through 
three probable w.iys, occurring in succession, and largely depending on the aetivitv 
of the celK. 'I'lie secretory vesicles, formed as a result of disintegration of the 
digestive cell.s, have been believed to function as ‘the secretion carrying cafisules’. 
'I'he nialiiighian tubules are alxiut twenty-nine in number and each measure about 
,S mm. in length. 'The globular bodies, usually given off from the epithelium, 
appear to be analogous structures to those of the midgut. 


68. On a Urentiu* species (Tingididae : Heteroptera), from Pilani (Rajasthan). 

R KUMAR, Pilani. 

. .V sjiecies of the genus Uiciitiiis, breeding on an endemic plant AbulUon indi- 
< ion and similar to Vtcutiiis scutis of Roiiibay and Surat is described. It has the 
following features hitherto unnoticed. 

1. 'I'here is a strong vacuolated rod-hke structure of fair size originating close 
to the base of each of the fore wings (elytra) on the site next to the scutellum 
(when the wings are closed). Possibly it represents c/nuns which may have become 
almost separate and is lending some mechanical support to the wing. 

2. On the hind wing the subeosta md radius enclose an oblong area between 
Iheiu. Costa, sub-costa and radius are fused together at their bases. 

3. The middle of the tliree frontal spines of the head is bifurcated at its lip. 

4. 'iTie fourth joint of each antenna is club shaped, yellowish and densely 
liairv. 
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69. Responses of immature Coleoptera to fumigation. Part—1. Effects of methyl 
bromide on mealworms ( Tenebr,o moUtor : Tenebrionidae). 

II. L. KT’NiJr, Pilaiii. 

Ivlfi'cl.'i of funiijjation on the and tlie various larval slagc.s of fcuibih 

Dii'liloy under different eonditions have been studied. I'uniigations* were carried 
out in a close steel chamber at 15'’C. while the dosage and the to.xicity of the funii- 
ganl were expressed in terms of concentration lime jiroduct (as nig./hr./lit.) and 
do..e necessary for 50% mortality (as Id^jo). 

'file for eggs, newly hatched Larvae, larvae of .>/-llh in.star, uluniate iustar 

and impae were of the order of 40, 18, 6.4, 8.> & 71 mg./hr./lit. respectively. L,arvae 
whieli were treated repeatedly witli sub-lethal doses punctuated with recovery 
periods, could withstand a much higher dose than their normal IvDjo iVIorcover, 
when mature larvae were fumigated their pupation was delaied. Fumigated meal¬ 
worms lost moie in wei.ght than the unfiimigaUd larx.ie. 

The high suscciitibility of the newly hatched larv.ac in comijarison with the 
e.gg^, might be due either, to the high tesjuratniv acti\d\ or, low resistance of 
the Lirv.ie. 'roleration of the I'limulatue ellect of ihe repeated sub-lethal dosc^, 
IS ])erhaps owing to the metabohsation or deto.Mlkatioii of the toxicant when 
administered in sub-lethal doses. ]\r(th_\l bromide affects adversely the water- 
balance of till lart.iL which was tvidemed ihroiigli increased loss of weight 


70. Responses of immature Coleoptera to Fumigation. Part- II. Effect of methyl 
bromide on wireworms {Agtiotes sp. : Elateridate). 

II. h. KUNDF, rilaiii. 

Wirew'oiiiis of ihe species .Igi/o/c.s oh'^cuni.'. and I. s/uilaloi weti' fining.tied 
under different conditions. The LL).,„s of the lar\ae fumigated within soil and 
when fumigated outside soil were 47 vS: 45 mg./hr./lit. respectively, 'fhose laie.ie 
which received a lethal dose showed an eiiornunis increase in weight (of the ordei 
of .-S—55% of the original body weight), and bccatiio turgid within ,'1-4 days e'lf 
Inmigation. Most of these turgid Janae died within 10-20 da_\s after fumigation. 

1 hose which diil not die, unelerwcnt moulting and regained llieir normal weight 

S\ mploms have hecii tlisixnered with whieli larvae whie'li show a pre-death 
tureidity (eiwing to fiiniigation), can he distinguished from the larvae which show 
])te-moult turgidity. 


71. Studies on the insect population of Pilani (Rajasthan). Part—II. A survey 
of the coleopterans with the light-trap. 

H. b. KUNDU and .\. K. DFTTA GUFT.A, rilani. 

Til the course of this siirvc}’ nieae than .100 specie's of niscets helonging to 
ilufercnt orelers have been collected. Ninetyoiie of llicsc insecls are coleopterans 
of wbich 38 have been identified tip to .species. 

These 38 identified beetles consist of 5 Cicindelids, 5 Elaterids, 2 Bostrychiels, 

I Paiissid, 9 Scarabaeiels, 7 Carabids, 1 Dytisciel, 2 Coccinellids, 4 Meloids and 2 
Curculionids. 

There are two species of Paussids which were hitherto unknown here. < )ne 
of these is Patissue madurensh. 
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72. Common coleopteran fauna of soil in four different localities showing ▼ariable 
physical conditions of soil at Allahabad together with brief notes on their 
habitat. 


K. S. KUSHWAllA, IMiiipur. 

Soil Colc(jpLcr;in louna was studied at Allaltaliad in 1949, from August to 
Noveiiilx'r, in four areas showing variaLlc physical conditions of soil, i.c., vegeta¬ 
tion, manuring and tillage of soil : 

Altogether 68 species belonging to 50 genera and 9 families were recorded. 
25 species belonging to 18 genera and 7 families were recorded on botanical Farm, 
23 species belonging to 18 genera and 6 families in Mylaha, 18 species belonging 
to 13 genera and 4 families in botanical Garden, and 13 species belonging to 
13 genera and 6 families on Parade Groinuls 

Cicindelids and Scarabs predominated at the liot.inical Farm while Carabids 
and Tenebriomds in the iM\la)ia, and CarabicK in the bolanical Carden and at the 
Parade Grounds. 

Families Caralndae, Scarabaeidae and Tenebrioniflae were represented in all 
the arca.s. Cicindelids and Cantharids were recordeil only from botanical Farm 
while llibterids only from Mylaha. I'lutlu-r, Flalerids were absent from Botanical 
I'arin and Curciihonids from botanical Garden whereas Staphylinids were absent 
bolli from IMyl.iha and botamca! Garden. 


73. Studies on the external genitalia of the Indian divine beetle Cybtster 
tripunclcitas aiiutics. Sharp. 

S. N. MATIH'R and N'AR vSlNGll vSlDHU, Pilani 

\ dei.nled '.indy liiis been made of tlie function.i1 anatomy of the external 
.i.cintalia of botli male .ind female ('ybi:^l(‘r ti ijuiiicliitii'; ii.'iiaticus. 

The h'xtcrn'd ni.ilc genitalia ronsi-'ts id a triloiic lyiic aedeagus, consistin.g of 
.1 nu'dian lobe, Iw'o lateial lobe, or jiaraniiTcs and .i incdiaii strut, which coutrols 
the niovcniciit ol the parainercs. The male .genital aimature is placed with its right 
'idc ilowiiw.irds when in rest. 

The Fxtcrnal I'emale Genitalia consisl.s of a ■'iekle shaped ovipositor with 8th 
.iiul 9tli sternal plates modified as genital armature. In the process of egg laying 
the 7tli .siermim is depressed down, Ihe ovipositor iiroject.s out, the 8lh sternum 
stands per])eudicularly, the 9tli steruiiin jawses out and the sickle shaped gono- 
pophyscs of oviixisitor bore into the plant tissue and the eggs are deixisited. 

The niechauism of copulation and oviposition and the fnnclioiial imiiortancc of 
each part of .genitalia in lho''e processes have been described in detail. 


74. Studies on the morphology and anatomy of reproductive organs of Cybiater 
tripunetalua aaiatieus. Sharp. 

wS. N. MATHTTR .md NAR SINGH SIDHU, Pilani. 

The sexual dimorphism in Cybistcr tripnnetatus asiaticus is well marked. In 
male the first three tarsi of 1st pair of legs are modified into fan like structures 
provided with large number of adhesive papillae which effect attachment of fore legs 
on the body of female at the time of copulation. 

The male reproductive organs consist of paired testes, paired vasa deferentia, 
one pair of accessory glands, and a common ejaculatory duct formed by the fusion 
of two lateral genital ducts. Testes are simple long coiled tubes. Each vas deferens 
forms a coiled epidydirais. Sperms show spindle shaped biflagellate nature. 
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I he ffiiiale reproduclivi- orj^aiis cont'it.t of jKiired ]K)I\trophic type of o\nricv, 
i-ai'li with fifty two ovarioles, paired oviduct, a median common oviduct, i>aire<l 
small bud-likc accessory fflands, thick muscular vagina lying with its right sidi' 
downwards, and a spermalheca to store sperms at the time of (•opulation. Tin. 
accessory glands of the female are very small and placed on lateral sides of the 
anterior most end of the vagina Sperinatlieca and common oviduct ^)pen into the 
anterior most end of the vagina. 


75. New species of the Genus Anagyrua Howard (Chalcidoidea : Encyrtidae) 
recorded from Aligarh. 

MAN :\I()H.\N and S .M.\SllH(y( ) 1 ) \lv\IM. Aligarh 

tieiius .Anagyrus Howard is re|)orted for the first tune and is new to tin suh- 
lontinent, three species are .iKo reporteil as new. 

Aiicii^ynis iiiirrMi sji.n., closely reseinhles (iyianii.so Alercet for having simiiai 
wing v'enation, liut is tasdy distinguished hy ns hroac.l lanniia, hr<;ad costal cell, 
])osterior margin of the ])ronoluiii straight and (roiitovnux tianower than eye 
These are reartd from I’sctnloi im ti', iiln Reso, 

.liiatiynis piiiictiilal and Innyyni.-, ti/igiir/irn.s/.s spp.n tonn- i lose to /J nngyi 
.•, 7 S'c.zcyi Timh. and .Ii.’ugvois .•^aicliariLola Tiinh. Hut their antennal coloration and 
the condition of the Iroiitovei Le.v toujded with the close pio.viinity of the antennal 
sockets from the oral inaigiii make them stand out as new species. 

Inayynis pinicluUitns -p.n. not only differs frimi .liuiyyni.s Z/cii.v/.s sp ii 

111 the already estahlished spei ilic characters. 'I'lieir si/e, ihorai u (onditioii, wing 
veiiaiioii and the form of the various componeiits of feiiiaK tstvtn.il gcniiaha also 
sii])|jort the sejiaraiion ol these s])ecus. It is further coiiliinied hy studying tin 
malts of these specie. These art reared fiom I’.'.ciidoi onus sjaties on sugar cane 


76. A new subfamily of tingidae (Hcteroptera : Tingoidva) from India. 

.M. t;. R\.MI).\S MfWON .md S. M'SARIT. n\KK, New Delhi. 

'I'he familt Tingidae (lleim])ttra : Jlett ropterai is known Jrom India hv live 
suhf.imilies, \ 1/, C.iiuacaderin.ie Stal, Serentliinae vStal, 'l‘nigina<‘ Sfal, .Vidoneii- 
sinat' Ihst.nit and \ viokerosiii.ie Dist.mt The authors have found a peculiar 
tingiil speties from Coimhatore, South India, whose characters do not agree with 
those of anv of the five 'iihfamilie. mentioned ahove. \ sixth suhfamily, hy naiiit, 
I'hv llog.isterotingmae has, iherefore, heen erected to include lh.it sjiecics in the 
taxonoiiiu account ol the family 'J'lngidae. 'I'liis subfamily, along vvilli the genus 
/ 7 ; v/fi’Cii.'-.h ami the species achcrnnihi, descnheil herein are new to science 


77. .Some tingids of economic importance from Delhi State. 

M G. RA.MDAS MICNON and S. AI-SARUL IIAKK, New Delhi. 

Observations earned on about the damage done by Tingids to plants of 
economic imixirtance m Delhi State showed that there are .stven species which are 
injurious to cultivated jilants. Tlie nature of damage differs m case of each species. 
\ varietal resistance has been noted in case of brinjal plants- (Solaniiiit mclongeiia 
L.) against the brinjal tingid, llreiitiiis, cchiiiii.s Distant. The m.sect predators and 
parasites have been iiotetl down, which have been found exercising a natural 
check over the multiiilication of tingids. 'J'he c.-ontrol methods adopted, to combat 
the tingid pests have been described separately. 
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Tlic incidencf of the seven important tingid pests in Delhi duriu.cf the perioil 
October 1, 1957 to Aiivjn.st 31, 1958, has been i;iven. 


78. A revision of the genus Vrentius distant, with descriptions of five new species. 

(Heteroptera : Tingidae) 

-M. R.\MD.\S MKNON and vS. \FS.\Ri:h HARK, New Delhi. 

(rciiiis (.'loiUiis Distant of the sulifainily Tinj^iiiae of the family Tiiifjidat 
(Hemiptera . Helcroiitera) has been completely revised as it exists now in the 
world. This genus contains eleven iireviously recorded species, out of which five 
have been dfscribeil from the Indian region (Cejloii included), i.c , U. ecliinU' 
Distant, U. cttoiiynm.', Distant, l\ inaLtilalin, Drake, U. olivacciii, Distant and f' 
\ciitis Distant; three from Kgypt, i.e., f' abutiliiu!}, Priesiier and .\Hieri, U. negyp- 
liaciii, De hergevin, and f’. hogga>i De Bergeviii ; one front .\uslralia, i.e., U. iiinnar 
Hacker; one from (lah.i mer., i.e., U. cJtobaitli Horvath; and one from Transvaal, 
i e., U. TCpiis Drake 'J'lie tiiiLhors have added five ( 5 ) more species by name U. 
ciiplio)bkic, V. indiciis, U. pusacmii', V. s'uiac and U. uzyphiU’Inis, from the Indian 
region, which are new to science, with a dichotomus key for their ready separation 

79. Studies on Indian meenoplidae (Homoptera : Fulgoroidea). 

R\.MD\S .MliNON ami .M. A HODKAR, New Delhi 

Seven spt cu‘,s of ,Arccno))lid,ie under four genera have so far been recorded from 
the Indi.in I’nion I'lic .intliors luive been .able to add two m w sjiecies from Delhi 
to this list, winch arc dc'-eiibed as dcllucusi'', sp. nov. and Mcoioplii'- 

iiiditii.'., sp. noN 'fills 1-. the first record of the genus Mcciioplii^ from the OricMital 
Re.gion. full account of the Iiuluin jMccnojilnhie, inclnding descriptions of the 
new s])ccies, is given in this p.iper 

80. Histochemicai studies on the different castes of the termite, Odontotermea 
redemanni (Wasmann). 

I)l’R('rAD\S MrKHl';K.II .mil liVRlNDliH II\\l-:R.|l',h;, C.iUntta 

Comp.iralivt hi-tological obscrv.itions of diffeiaiu castes of the termite h;i\e 
been snpplmicntcd by the histoclu-iiiiial obsecv.itioiis on the loc.ili/.Uioii of some 
of the iiiiiiorlant cn/\ines The locali/.uioii and the conceiitialioii of the en/\me, 
\Ikalme ])hosphalase, b;ts been detcriniiicd in the different regions of the gonads 
and .gonodnets of the nlate .md de-alntc sexiials. Interesting re.ictions tfir the 
cn/.yme have been observed in the ovarioles and the testicular cells of the sexii.iK, 
where jiositive results h.ive lieen noted. The observations for the enzyme have 
.also been cxtemled to the diltercnt regions of the digestive tracts of the worker, 
soldier ;itid fertile ,se.\ual castes. l)eterniin;itioii of the enzyme Acid phosphatase 
in different histological regions of all the castes has also been undertaken. In 
most ca.ses higher concentration of .\lkaline phojihatase, than the .Acid phophatase 

has been observed 


81. Poct'treatment temperature coefficient of insect susceptibility to insecticidal 
films. 

S. PRADHAN and N. R. ANANTHAKRISHNAN, New Delhi. 

During these investigations the test insect Triboliiim casUinentn adults were 
preconditioned for twentyfour hours at 25°C. and then made to crawl on the insetti- 
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cidal I'llnis of iliffereul strenglli.s for a specified period (2 hrs. for DDT, BlIC, aldriii, 
diildrin and 4 hrs. for toxapluMie) and then transferred to clean containers and 
kept without food at various post-treatment temperatures for observations. The 
mortality counts were taken at 24 hrs. interval up to a period of 3 days. The data 
thus collected 72 hrs. after e.xposure to the films were subjected to probit analyses 
and the calculated values of L.C..g are tabulated. • 


82. Relative toxicity of insecticidal films to the just hatched larvae of cotton 
pink Bollworm {Platyedra gossypieila Saund. gelechiidae, lepidoptera). 

S. PRADHAN and M. N. BORLK, New Delhi. 

The preliminary observations on the habits f)f ju-.t hatched larvae of Vlaiycdta 
gossypieila Saiind. showed that practically all of them wander about on the surface 
of the cotton plant for a minimum period of 20 minutes before entering into the 
plant tissue. Hence during these experiments these just hatched larvae were made 
to crawl for 20 minutes on films of different strengths of eight different insecticides 
Thereafter they were removed from the films to clean containers and reared firstlc 
on cotton leaves and then on sprouted beaus under laboratory conditions. 

Mortality counts were recorded at intervals of 24 hours ami data thus collected 
72 hours after exjjosing the larvae to the insecticidal films were subjected to probit 
analysis. 

Observations on the development of the treated larvae the! survived the treat¬ 
ment gave an indication that the larval periods get somewhat reduced e.xcept m 
ca.se of DDT, and pupal period slightly increased, se.x ratio gets disturbed m bnour 
of larger number of males and fecundity of the females .somewhat decreased. 


83. Relative toxicity of insecticidal sprays to fourth state hoppers of Locusta 
migrateria Linnaeus. 

S. PRADHAN and J>. 1!. SI'CHAK, New Dehi. 

This paper reports tlie result of investigation carried out to determine the 
relative toxicity of eleven iiiseeticidc.s use<1 as direct spray against fourth stagi 
hoppers of l.ociista migratoria Dinnaeus. 'riie insecticides were formulated as eiiiul 
sions of different strength using bcii/enc ;is solvent and Triton X-100 as emulsifier 
so that the coiicenlraton of the solvent and tin- emulsifier in the tin.il dilutions 
ready to be sprayi-d were .s',';', ami 0-5",'. respectively, .\bout .10 seconds after spra>- 
ing the hoppers were removed to clean containers and given fresh maize le.ive.s 
The mortality counts were recorded 24 hours after treatment and the data thus 
collected analysed for 72 hours after treatment were subjected to probit analysis. 
The relative toxicity of the various insecticides was found to be, cndrin> aldrin> 
Chlorane^ dieldrin) isodrin) lindane) nialathion) P—P' D.D.T.) Systox) Diar.inon) 
Texaphane. 


84. Studies on the digestive organs of Dalpada vtraicolor Herr-sch. (Penta- 
tomidae : Heteroptera)—Part II. Morphology of the Digestive organs. 

S. C. RASTOGT, Pilani. 

The digestive tract of the bug, Dalpada versicolor confirms to the general 
heteropteran pattern. The alimentary canal i.s divisible into forcgul, midgut and 
the hindgut. The foregnt consists of a cibarium, pharynx and an oesophagus. 
The oesophageal epithelium has cuboidal cells and chitinous intima. The muscularis 
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occurs ;is an inleriial circular and external longitudinal muscles. The oesophageal 
\ahe is a well defined double walled structure. The midgut is differentiated into 
four stomachs, the 4th being pro\idcd with four rows of pink coloured hepatic caeca. 
The midgut epithelium is composed of columnar cells and both mesocrine and 
holocrine secretions Inave been noticed. No pentrophic membrane was noticed. 
'I'lip ileum or the ‘pylorus’ is oval and four coiled inalpighian tubules open in it. 
The wall of the ileum is folded with columnar cells. The rectum is thin walled 
and the epithelium is folded irregularl}’. A folded and tough chitinous intima lines 
the rectal lumen. No rectal i>ads or jiapillae have been observed. 

The salivary glands consist of a pair of principal and a pair of accessory 
glands. The salivary ducts have thick chitinous intima 


85. A study of the female genitalia and abdomen of Sphaerodema rusticum 
Fabr. (Belostomidae). 

S. C. RVSTOGI and R. KUMAR, Ihlani. 

The paper describes .some interesting fetitures in connection with the abdomen 
and female genitalia of Sphanodcnia rusticum Fabr. Densely setose structures are 
present on the ventral side of the abdomen. In addition to their probable sensory 
function, they might be assisting copulation. 

The ovii^ositor, which is completely retracted in the vcslibuluni, is i.ompose<l 
o! two pairs of unequal valvular. The 2ud pair of valvulae are binged to their 
valvifris and at rest they form a iros.s. The tips ol the 2ud pair of valvulae are 
i.haracterist.dlv hooked. .\ii iiitert sting feature is the presence of paired hairy 
club-shaped '>lyli. J'iach ol the two (oxojKjdites of the Dth segment i.s divided into 
an anterior plate, the valvifer bearing 2nd v.dvula and posterior plate .supporting 
the .st\lus. The two st_\li ni this case are well developed in contradistinction to 
other pterygote insects except some Ud<.)nata. 'J'he absence of a 3rd pair of valvulae 
.ind the (xtiemely inie(|iial devclojmient ol Isl and 2nd pairs of vav’ulae [X>int 
towards a departinre Iroiii the stnictinc ol ,i generalised jiterNgote insect. The 
st\'1i 1 Cl all the Tlnsanuraii, riiriouibui (Siiodgra.ss, ItKs.S) where similar slyli are 
[ireseiit. 


86. Aphids of Rajasthan. 

D N. R.\Y CJJ\rDIirRI and A. K. C.IIOSH, Calcutta. 

Seven species' of aphids belonging to five genera arc recordcel from Western 
Rajasthan for the first time. These are .-Iphis ciaccivota Koch, Aphis gossypil 
Glover, Aphis ncrii Bo\-er, Ihachiunfiuis sp., Liphaphis erysimi (Kalt), Macrosi- 
phonclilia sanborni (Gill.), Myzus persicac (Sul/..). Most of the species w'cre 
collected from Calot>opis gigaiitia which occurs in plenty over there, hut Aphis 
gossypii, Liphaphis erysimi, Alyziis persicae arc regarded as migrant forms from 
surrounding cultivated areas. Aphis craccivo)a Koch, is for the first time reconled 
from Calot}opis. 


87. Abnormal antenna in culicoide* (Diptera : Ceratopogonidae). 

P. SEN and S. K. DAS GUPTA, Calcutta. 

The paper records three instances of anomalous antennae in Culicoides alatus 
out of a total of 850 individuals examined. The specimens showing the abnor¬ 
malities were collected with the others in light traps from Calcutta and surround- 
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Alinoniialities nolioed are in the nature of reduction in llu- iiuniher of segments 
ill the aiiieiiiui in two females and in the reduction in length of terminid segments 
of tins organ in one male specimen. The ahnormal conditions affect the flagellar 
r.itio. Distribution of hairs and spines was normal in alf, but the disposition of 
seiisoria in antennal segments was abnormal in one instance. As similar abnormali¬ 
ties were noticed in about 0-4 jier cent individuals of the species in randoHi sampling 
these are not likely to affect the taxonomic interjiretation m the group. 


88. On determination of age in the biting inidges Culicaidea alalaa (Diptera: 

Ceratopogonidae). 

P. SKN and S. K. DA.S GIT’TA, Calcutta. 

The paper deals uilli the determination of age-groups in biting iimlge CiiIicoicii'\ 
tilalns. The m\estigation is based on the examination of alidonnnal conditions o| 
I.‘'28 females collected by light trap for 21 nights. I'oiir distinct categories were 
seen (1) individuals unfed or led on jilant sap with immature eggs (4(it>"<',), (2) indi¬ 
viduals blood led with immature egg.s |.47-4';u)i (a) individuals wiih mature eggs 
(I2-ti%), and (4) indnidiials after egg-la_Mng (d P„). Dight trajis ha\e jiroNed an 
I Iricient means'of collecting mdividuals of dillereiit agi-grmijis 


89. A few interesting points on the study of Labrum and Labium in Dysdercua 
cingulatua (Heter.) Pyrh. 

Y.\T1NDR\ KCM.\k RATITORK, \gra 

1. In the labral grooM here is a well i liiliiiised mid-\entral, linely stn.iled l.ibral 
jilate which is pushed inwards by the inturned margins of the dorsal wall of the 
labrum The flexibility of the labrum is perhajis gained by this jilate. 

2 The labium is four segmented and is provided with labial plate which is 
membranous at the jtiint.s. It extends jiroximally in a basal ]j1<iU‘ inserted below 
the <-lypeus. 

3. There is a dorsal basal in tlie labial plate wbicli acts as hinge for llie labial 
tiiovements. 

4. The first elbow joint is jirovided with an elbow plate and the second elbow 
ioint lias a labial fossa covered by a membrane. 

.s. Tile tip of the labium is notclied ventrally and is provided with sensoty 
hair. 

6. The fir.st labial segment has a pair of ventrolateral ‘Kxlrinsic .\ddiictors’ for 
folding the labium abreast; a pair of dorsolateral ‘Intrinsic .Miductors’ for extending 
the labium; and an oblique median ‘Intrinsic Plxten.sor’ to straighten the first elbow 
joint. 

7. The second segment ha^ a pair of ‘Second intrinsic exleii.sor’ to siraiglileii 
the second elbow joint and an oblique ‘Median I'lexor' to bend Iiotli the elliow 
joints. 

8. The third segment has an ‘Abductor’ and an ‘Adductor’ of the fourth 
segment. 

9. There are no tran.sverse muscles in third or fourth segmem. The fourth 
segment is totally devoid of muscles. 

10. The confusion regarding the working of the muscles has lieen cleared by- 
preparing a working Bamixio Model. 
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$0. Notes on the stnicture of the Pylorue and Pyloric valve of AulaeafAfir^lk;^ 

R. S. SAINI, Saugor. 

In Aulacophora the hindgut is divisible into fopr regions ; pylorns, ileatn, colon, 
and rectum. Externally, the pylorus seems to arise immediately behind the origin 
of the anterior set of two malpighian tubules, while its posterior limit is marked 
by the origin of the common stalk of the posterior four malpighian tubules and 
it is from the pylorus that the posterior set of four malpighian tubules arises. 
The pyloric valve is a proctodoeal valve and the wall of the hindgut projects in 
the midgut. The cell boundaries in the pylorus are distinct and cells are cubical 
w'ith large rounded nuclei. 


91. Orientation and feeding behaviour of Oxycarenus byalinipennis (Costa) 
on cotton plant. 

K. N. vSAXENA and S. S. KRISHNA, Delhi. 

There is a divergence of ojiiiiion <ni the economic status and site ot feeding 
of Oxycarenus, a pest of cotton. Many workers regaid this insect a^ u seriops 
pest of cotton feeding and damaging the seeds; others believe that it feeds on 
other parts of the plant as well. These reports are based on insufficient experi¬ 
mental evidence. Since the injury caused by 0.\ vcareniiA is related to its feeding 
liehavionr, experimental investigations liave been undertaken to study the rela¬ 
tive preference of the pest for different parts of the cotton plant and also to <leti-r- 
niine the factors governing the establishment of the pest on the host plant. The 
data have been subjected to suitable .statistical analysis. 

It has been experimentally shown that bfitli nymphs and adults show greater 
preference for the opened cotton bolls and for the leaves than for other parts. The 
insects congregate on open bolls partly for feeding, partly for oviposition but mainl\ 
for rest, l-'or the purpose of feeding, the insects show greatest preference to 
cotton leaf or epicalyces; next in order c««nie green bolls and flowers, and seeds 
come last. 

Factors governing orientation and feeding beba\ionr of Ox^'carenus on cotton 
plant have also been experimentally determined. Thiginolaxis coupled with photo¬ 
taxis guides the insect to the opened cotton boll. Hydrotaxis coupled with photo- 
taxis guides the insect to green parts of the plant like leaf, epicalyces of the green 
parts and green bolls. Saccharotrophisin is responsible for their feeding activity. 
Relative preference of the insect for different parts of the cotton plant for the 
purpose of feeding are in direct relation to the concentr.stion of sugars present in 
those parts. 


92. Occurrence of the Indian pea-leaf miner Phytomyza atrieorniz Meigen 
(Agromyxidae, Diptera) at Pilani (Rajasthan). 

T. R. SHARMA, \. K. D.\TT\ Gl’PTA and H. h. KUNDU, Pilani. 

The Indian pea-leaf miner Phytomyza airlcornis Meigen (Agromyzidae, Diptera) 
has been reported for the first time from Pilani. 35 species of host plants were 
recorded out of which only 11 species were reported by earlier workers. 

The process of tunnelling by the newly hatched larvae and the nature of damage 
caused by them have been studied. The direct effect of tunnelling is the loss of 
the chlorophyll-bearing tissue of these plants. Infestation is more heavy upon the 
foliage in shade and mature larvae appear to be negatively phototropic. 

Most of the host-plants ate either herbs or mesophytea while the xemphytes 
are free from such infestations. Perhaps the nature of the euticle playa a vital 
role in determining the susceptibility of the plant to the pest. 

m—61 
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93. Campaniform aensilla and their pottible vaJue a* a supra-tpecific character 
in avian mallophaiT*- 


B. K. TANDAN, I,ucknow. 

The presence of campaniform sensilla on the trochanter of the Jegs of avian 
Mallophaga is reported and it is suggested that their numbers and distribution 
may be of supra-specific value. 


94. The second thoracic spiracle in Apia (Hymenoptera : Apidae). 

G. T. TONAPI, Poona. 

Examination of the second thoracic spiracles of the oriental species viz. Apis 
indica Fabr., A. florea Fabr., and .1. dorsata Fabr., lias revealed some interesting 
features. A complete illu.strated description of the second thoracic spiracle of the 
workers of each species is given and those of the other castes are dealt by com¬ 
parison. The details of the measurements of tlie posterior thoracic spiracles with 
their associated structures have .-.hown that thet^e are not significantly smaller in 
size as compared to the anterior thoracic spiracles. An irregularly sclerotised and 
roughly circular collar is usually present. A well defined peritrenie of variable 
shape also occurs. Distinct atrium is also jiresent in some of the species studied. 
A single trachea leaves each spiracle and a strongly sclerotised and curved calliper 
or an elongate elastic tendinous ring is situated between the alriinn and the 
tracheal openiiii;. 


95. On the respiratory system of the male of Dorylat labiatuM Shuck. 

G. T. TONAPI, Poona. 

The iL'.piratory .system of the male of Doryliis labialns Shuck, is described. 
The anterior .'iiid posterior thoracic spiracle.s have an ncicular occlu.sor and fan¬ 
shaped occlusor muscle respectively. Each of the propodeal and gastral .spiracles 
is provided with a cylindrical occlusor muscle ami a similarly shaped dilator 
muscle. The tracheal system consists of an elaborate system of air-sac.s. Tlu- 
cephalic respiratory system consists of ocellar sac, ccrebro-opiic sac, ocular sac, 
frontal .sac, lateral .sacs, mandihular sacs ami sub-oesophageal sacs. The thoracic 
respiratory system comprises of lateral thoracic sacs, proiiotal sac, ineso.scutellar 
sac, scutal sac, dorsal muscular sac, dorsal and ventral propodeal sacs. The gastral 
respiratory consists of two enormously large air-sacs with .segmental dorsal and 
ventral saccular anastomosis. 'I'lic results are compared with those of other 
Hymenoptera. It is doubtless ilial there exists a close relationship between the 
development of number and/or size of air-sacs and the size of the hotly or its 
parts. So far as adult Hymenoptera art concerned it appears that the body 
size influences the development of internal tracheal system. 


96. On the orgnna of aound production in the two apeciea of cicadaa (Homoptera- 
Cicadidae), 


G. T. TONAPI, Poona. 

In Platypleura octoguttata Fabr. each sound producing organ is sifnated in 
the ventral and lateral cavitje.s formed by an infolding of the body wall and is 
protected by paired opercula. The walls of these cavities are specialised mem¬ 
branous areas. The muscles involved are the tyinbal muscles, the tensor intiscles 

./ . 
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|uid the dorsal muscles. The detensor muscles keep the tympsnic . 
membrane stretched and tense. The remaining abdominal muscles viz. the “4o!^t ' 
longitudinal abdominal muscles, the ventral longitudinal abdominal muscles 
: the lateral longitudinal abdominal muscles contract and relax the abdomen'. A. ' 
pair of large abdominal spiracles with structure resembling the thoracic spiraclei 
.'ire present and each is connected with the large abdominal air-sacs of the res* 
pective side. The sound producing apparatus of Lclhanta locusta (?) Walk, is 
also described in detail. Some of the signihcant anatomical diSerences in the 
structure of sound producing and receiving apparatus of these two different cicada 
genera are pointed out. 


97. The •keleto-mutcular system of the thorax of the lemon butterfly, PapiUo 
dentolea$ (Lin.). 

SHOBHA VASUDRVA, Delhi. 

.A rttudy of the skeleto-muscnlar system of the thorax of Papilio demoleus 
reveals many interesting features. The skeleton of the pro-, meso- and meta- 
thorax are described in detail, together with the nature of the sclerites of the 
notum, pleuron and sternum. 

The fusion of the episternum with sterjium of the inesothorax to form the 
sterno-pleural plate is characteristic of P. demoleus. 

The musculature of the pro-, meso- and nictathorax regarding their attachment 
and insertion, has been worked out in detail. 


vn. FISH AND FISHERIES 

98. On the stomach of the Milk-Ash Chanot chanoa (Forskal). 

M. CHANDY and :tl G GRGRGI?, Delhi. 

'i'hc stomach of Cftauos is comparatively large and occiipie.s a major portion of 
the digestive tract. It is thrown into several folds, and has two distinctive regions, 
the anteriw cardiac and the posterior pyloric or gir/,anl. 

Histological studies show that the wall of the cardiac stomach has in addition 
to the usual layers, a massive glandular layer, which occupies double the width 
of the muscular layer. Tlie wall of the gizzard is chiefly made up of the circular 
muscle layer which assumes an enomous projjortion. Inner to this lie tlie mucos.'i 
and a layer of stratified epithelium which gives rise to the cuticle. 

The food of adult Chanos consists of an admixture of plankton, lamellibranchs, 
lot of sand grains and the particles. 

Another interesting feature is the complete absence of a cuticle in the gizzard 
of young ones and fingerlings which feed on diatoms, nematodes and crustacean 
larvae. The addition of a cuticle in the gizzard of adult Chanos is a subsequent 
adaptation when the change over takes place to a harder type of food. 

The anatomy and histology of the stomach of Chanos reveals the profound 
modifications undergone by this organ. 

99, A Comparative favestigatlea of the Growth Rate end of tho Biochemistirp of 

tbo Mood Proteias of the ladlaa Carp. 

B. C. DAS, Calcutta. 

In order to determine the difierential growth rate of Inditur eerp, ui4 tho^ txnn* 
parativo biocbetnicfil jdetare of their hkwd proteina, the preatot 
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lion was taken up. To obtain information on the differential growth rate, samples 
of carp from a population of known age were weighed at regular intervals over 
a fifteen month period. A second degree polynomial was fitted to the growth data 
over time, using the logarithm of the carps’ weight. For Catla catla, the required 
equation was : 

log, =0-954457 + 0 006584 1-0 00001123 t». 

I'or Labeo rohila, the wiuatiou was : 

log» =0-821474 +0 004377 t-0 00000934 

For Catla catla, Cirrhina mrigala, and Lcbeo rohila, biochemical analyses of the 
blood were carried out for blood sugar, total protein, serum protein, lipo-protein, 

and hemoglobin. Blood sugar and total blood protein were estimated by chemical 

methods, and serum protein, lipo-protein, and hemoglobin were analysed by means 
of agar electrophoresis. Qualitative evaluation of the electrophoretic pattern of 
hemoglobin showed that Catla catla has two bands, while Cirrhina mrigala and 
Labeo rohila have only one band each. One lipo-protein fraction, a, , was found in 
Cirrhina mrigala but was absent in Catla catla and Labeo rohita. Nineteen addi¬ 
tional quantitative biochemical measurements were made, and by statistical analysis 
of variance it was shown that there were significant differences between Catla catla, 

Cirrhina mrigala, and Labeo rohita on the following eleven : blood sugar; per¬ 

centage values of tlie serum protein fractions a,, p and y ; percentage values of 
a and P lipo-protein fraction.-^; actual values of serum protein fractions a,, 
otj, P and y; and the actual values of p lipo-protein. Differenre.s in final weight 
were also significant. Furtlier studies investigating biochemical markers in rela¬ 
tion to differential growth rate, comparing different species, are suggested. 


100. Modifications of the swimbladder in the family Belonidae. 

F DHH.MtK-Vl and M. CH.XNDV, Delhi, 

In genus lielonc, the long tubular swimbladder sw'clls in front, eventually 
gitin.g rise to Iw'o anterior auditory caeca which establish the peculiar ear-swim- 
bladder relation. The complex nature of it has been worked out in detail. In genus 
Tylosnrus, the swimbladder extends anteriorly as a single median auditory caecum 
which gets attached with the auditory capsule at its right side. But in the genus 
Xeiientodon, the ear-.swinibladder relation does not exist at all. 

The presence of gas-gland patclies all over the inner surface of the swim- 
bladder in genus Belone, makes the position of the oval enigmatic. 

The importance of the structural diversity in the swimbladder of different 
genera of the family Belonidae, has been emphasised for its taxonomic value. 
The work clarifies many descrepancies and controversial accounts given by different 
authors on the swimbladder of the family Belonidae. 


101. On the swimbladder and its connection -mth the internal ear in Cichlidac. 

P. V. DEHADRAl and M. CHANDY, Delhi. 

The paper is ^ased on the detailed morphological and histological study of 
the swimbladder of genns Eiroplus of the family Cichlidae. "Wdfk was also carried 
out on Tilapia mossemblca, an African member of Cichlidae. 

The swimbladder in genus Eiroplus is supported by dorsal and ventral tendinons 
cords, which extend in front along with the forked anterior tubular auditm-y 
caeca and enter the ai^itory capsule in the form of tendinons pads.. These pads 
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fit smugly iu tlie auditory foutanalle. The auditory caeca, lie apposed to tfcese 
])ods and thus establish the ear-swimbladder relation which has been .desd'ibed 
for the first time. The dual function of the tendinous pads, which pjug.^the 
auditory fontanalle, is esplained. .r 

Internally, the swimbladder is partitioned by a perforated diaphragm. Th<j „ 
large thick walled anterior chamber lodges the gas-gland and retia mirabilie' 
and serves as a secretory part. The posterior chamber, smaller and thin walled,' 
is the seat of gas resorption. The probable significance of the intimate associa¬ 
tion between the gas-gland tissue and the smooth muscle layer, is that the smooth 
muscle layer could have a mechanical efiect upon the release of gas bubbles. 

The swimbladder in Tilapia mossambtea is similar to that of genus Etroplus 
except that the anterior forked caeca in T. mossambka do not reacli up to the 
auditory capsules and as such the ear-swimbladder relation is wanting. 

The generic variations in the swimbladder may be of systematic value. The 
specific variations in the structure of the swimbladder within the genus Etroplus 
have been emphasised. It has been possible to amplify the description of the 
swimbladder of genus Etroplus given by Day (1889). 


102. On the swimbladder and its posterior communication to the exterior in 
lUaha tndica (Swainson). 

1*. V. DEH.\DRAI and M. CHANDY, Delhi. 

The peculiar features in the structure of the swimbladder in IHsha tndica 
(Swainson), have been described in detail. 

The presence of a iiair of small, filiform anterior caeca is characteristic of 
I. indlca. The po.sterior portion of tlic .swimbladder descends downwards as a 
tubular structure which eveutuall.v opens to the exterior near the vent, behind 
the openings of the alimentary canal, the gouadial duct and the urinary bladder 
which are placed in a series from front to behind. 

The tunica interna near the posterior o})eiiiiig, is modified to fonn a thick, 
innscular, \eniiiform appandage, opening to the exterior. 

The niuscnlaris mucosa in the tunica interna of the swimbladder wall is 
(li.sjx)sed into deep folds the function of which is obscure. 

A complete morphological and histological study of the posterior communicating 
mechanism in the swimbladder of I. indica has been elucidated for the first time. 
The function of a .safety valve has been attributed to the posterior muscular 
appendage of the swimbladder. 

The anus, the gonudial duct, the urinary bladder and the swimbladder in the 
region of the vent maintain separate identity and exact position of their indepen¬ 
dent openings have been Confirmed, All the four openings in the region of the 
vent arc surrouhded by soft connective tissue which, in no case, should be confused 
with the common sphincter muscle, as observed by Maier and Scheuring (t^). 


103. On tbs breeding migretioii of Mugil ctphalm Linnaeus froiii tbe Cbilk4 
Lake into tbe tea. 

V. G. JHINGRAN, Balngan. , ! 

Mugil oephalus Linnaeus is the most important commercial muUet cif tiie €hi!fta; . 
lake. A precise knowledge of the pattern of migratkm of-thia apedei hi' 
essential prerequisite to formulate a conservation polity for i^s fish«ty. 
sent paper furnishes data and. ^>4ences to show tfmt 
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ri'.s<ular migration to the sea from the Chilka L,ake for breeding. These evidences 
fall under three categories viz. (a) Size^frequency distribution studies of the fish 
of known stages of maturity taken from the main area of the lake, the outer 
('hannel and from the sea adjoining the Chilka Lake mouth; (b) field observations 
f)f the actual act of migration and (c) other evidences l>earing on the point. 


104. Osteology of Wallago attu Bloch and Schneider, Part 1. Osteology of 
the head. 


C. MARY JOHN, Trivandrum. 

A study of the skull of Ifa/fago attu shows that the neurocranium is platybasic. 
both the anterior and posterior myodomes are absent. The trigemino-facial 
chamber is reduced to a foramen atid the pars ganglionaris is represented only 
by a spacious depression on the anlerodorsal aspects of the prootic. The rostral, 
parietals and basisphenoid are apparently absent. The supraoccipital does not 
contribute to the foramen magnum. 

There is no temporal fossa but the posttemporal arcade is represented by the 
posterior supraoccipital ridge. The relationship of the ophthalmicus profundus to 
the lateral ethmoids and the vestiges of the orbitonasal and spiracular canals are 
reported here for the first time in the Siluroidei. 

The posterior firm interdigitation of the lateral ethmoids with the sphenotics 
seems to be a primitive feature. There is a firm articulation between the prevomer 
and the lateral ethmoids. The orbitosphenoid is not tubular. The reduction in the 
size and number of the pterygoids and the nature of the articulation of the 
octopterygoids to the surrounding bones seems to be a measure of evolution in the 
Siluroidei. 

In the visceral skeleton, the uiaxillaries support ihe maxillary barbels. The 
palatines are reduced. The premaxillaries stop far short of the angle of the 
mouth. The symplectics and basihyal are absent. A comparative study seems to 
indicate that the bones carrying the dorsal patches of pharyngeal teeth arc the 
fourth pharyngobranchials. 


105. n« Development of ehomhocranium in Nereph’t (Lophobranchii). 

K. M. KADAM, Bangalore. 

The development of the cliondrocrauiiun of Nerophli, a syngnathid from the 
Swedish waters has been studied. In the earliest stage studied (5-0 mm. embryo) 
the trabecula communis is already formed and there are indications that it has 
arisen as a median structure. In later development the trabecula communis be¬ 
comes greatly elongated and gives rise to the ethmoid plate which is bent on 
itself. The straightening of the ethmoid plate occurs daring further development. 
The nasal septum and lamina orbitonasales arise late in the development inde¬ 
pendently of the ethmoid plate and fuse with the latter later. There are no 
roofing cartilages in the skull except for a short vestige of the taenia tecti medialis 
in the anterior region of the auditory capsule and a narrow tectum posterins in the 
occipital region. There is only one cartilaginous septum iiT^tbe otic capsule. 
Meckel's cartilages which are vertical and somewhat tilted backward^ in the 
early stages incline forwards as the ethmoid plate becomes straightened np. In 
the branchial skeleton the branchial arches are reduced and the fiihh arch does 
not .develop at any stage. 
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106. Observations on the food and feeding habits of the Indian i^iiitiag 
(SUtago •thama, Forskal) from Karwar waters. 

V. C. PALEKAR and D. V. RAIv, Bombay. 

Observatiotisj on the food and feeding habits of the Indian whiting {SHIago 
sihama) have brought out certain interesting features. The fish is purely non- 
vegetarian. The post larval and the juvenile fish lielow lOO mm. total length were 
noted to consume planktonic forms like the Mysis, lyeucifers, Copepods, Cypris, 
post-larval lamellibranchs etc. -On the other hand, the adults subsist on 3 types 
of food-items, viz., Polychaetes (nerietl worms), Lamellibranchs (clams) and the 
Crustaceans like prawns and crabs, all of which denote that the fish is a bottom 
feeder. The data collected over a period of about two years, has been analysed 
to indicate the fluctuations in the composition of the main food items, their 
pre„valence during different months and size classes, and the probable influence 
f>f maturation on feeding of the fish. 

The food of the post-larval and juvenile fish clearly shows that the fish is 
pc-lagic in habitat during this phase of life, while the food of the adult indicates 
a more or less demersal habitat, the adults exclusively resorting to bottom feeding. 

The adult Sillago con.>umes Polychaets, Lamellibranchs aud Crustaceans in 
more or less uniform proportions, with a greater preference to the first two items. 
The fish shows rather uniform and moderate preference to Polychaetes at all 
sizes of the adults; but while the preference to Lamellibranchs is indicated by 
ail ascending trend, that to crustaceans shows Ji descending trend, with the 
growth of fish in length. During the early maturation period i.e. upto III stage, 
the intake of the three main items of food appears to be relatively uniform, indi¬ 
cating normal feeding of the adult. In the later stages of maturation, the 
fish seem to consume Polyclnietes and Lamellibranchs only, with little preference 
for crustacean diet. 


107. A Preliminary Account of the Fishery and Biology of Silver Pomfret 
(Pampua argenteus Euphruen). 

Al. .S. REGli and I). \’. BAL, Bombay. 

This iiniiortant fishery along the Bombay Coast has not received the attention 
it deserves. The fishing season for Pomfrets along the Bombay Coast starts imme- 
dately after the S.W. monsoon and continues for major period of the year, bringing 
considerable returns to the fishermen and the fish merchants. Porbunder, Alangrol, 
Veraval (belonging to the old Saurashtra Stale) and Satpatti, Bassein, Versova, 
Revdanda and Alibag (belonging to the old Bombay State) are some of the main 
ports w'here these pomfrets are regularly landed. The gear used for trapping the 
fish is, however, not uniform at all these places. The food of pomfrets seems to 
consist of salpa and Hydro-medusae. A study of maturify and spaw’uing of the 
fish along the coast reveals that the fish spawns only once a year, during a short 
restricted period. This period of spawning was observed to be from to 

December for samples horn Satpatti and April to June for samples from Veraval, 
indicating the possibility of two or more stocks of pomfrets along the coast which 
spawn at different times of the year. Results obtained from a preliiameury atttdy 
based on the morphometric analysis of samples from some of i^e impmrtadt fishing 
ports along the coast teiid to support this contentipn stroogly; , - 
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108. The (kull of Myafus (Otteobagrut) aeenghala (Sykes). 

H. h. SARKAR and HAKUMAT RAI, Delhi. 

Ill the skull of Mystus the cranium is long, granulated, dorso-ventrally com¬ 
pressed with a gradual slope from behind forward. The width of, the skull is 
more or le.ss uniform throughout. Bidid process of the snpraethmoid, projection 
of the ectoethmoid and the supraoccipital process are prominent. The roof of the 
cranium is incomplete due to the presence of two fontanclles. 'I'he ventral surface 
of the skull is smooth and is more or less in the horizontal axis. 

Posterior portion of the roof of cranial cavity is formed by the supraoccipital. 
The foramen magnum is formed by the tw'o exoccipitals. The basioccipital has 
.an ov.al concave occipital condyle for the articulation with the first compound 
vertebra. Number of posteriorlj' directed processess arc given out from the ventral 
surface of the b.isioccipital. At a posterolateral angle of the skull the supratem- 
])oral forms the roof of the supratemporal fossa. The iiarietal is absent. Besides 
prootic, epiotic, and sphenotic, squamosopterotic is also present as in other silu- 
roid fishes. The opisthotic is absent. The orbitosphenoid, parasphenoid uiid 
alisphenoid are present but the basisphenoid cannot be distinguished. The vomer 
has wing-like e.xpausions and bears finely granulated inconspicuous teeth. The 
nasal bone is tubular and lies on the side of the supraethnioid and is not directly 
articulated with the cranium. Five orbital bones form the orbit and the lacrymal 
also belongs to the scries of the orbital bones, and the entire series is connected 
with the lateral line canal. Palatine is rod-sliajjed and lies parallel to the long 
axis of the skull and has lost its direct attachment with pterygoquadrate. The 
inetapterygoid has no direct connection with the hyoniandibular. Quadrate ;irti- 
eulates with tiie hyomandihular and inner side of preopcrcular bone. 

Premaxdla i-. with blunt villiform teeth. Maxilla is very much reduced ami 
acts as a basal support of the ma.xillary barbel. The lower jaw' comprises only 
the dentary and articluar, and there is no separate angular. ^leckel’s cartilage is 
present on the inner surface of dentary and articular. 


109. Sexual dimorphism in Cairo lamta (Ham. Buch). 

DRCN DAYAD SONI, Sagar. 

(riDta lamia shows well marked sexual dimorphism. This is specially notice¬ 
able in the character of the snout. In the male, there is a well developed deep 
transverse groove immediately anterior to the nostrils, while in the female this 
groove is represented by a hardly recognisable shallow groove. Moreover, in the 
male, Ixith the dorsal as well as the lateral sides of the head are provided with 
numerous fine pores; in the female, however, these pores are considerably fewer 
in number. 


110. Early development of the chondrocranium in 4*5 mm. embryo of Gan a 
lamta (Ham. Buch.). 

D13EN DAYAD SONI, Sagar. 

.At this stage the trabeculae are represented by procartilage*l)Ut the paracliorduls 
and the auditory capsules are represented by aggregation of loose mesenchyme cells 
only. 

In the splanchnocranium the Meckel’s cartilage, the ceratohyals and cerato- 
branchials of the first branchial arch are represented by procartilage. 
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In the region of the parachordals, the loose mesenchyme cells are attached to 
the notochord posteriorly, but diverge away from the latter anteriorly. In Ifae 
region of the auditory sacs, the niesenchyme cells of the parachordals and of the 
auditory sacs are continuous with one another. 

Anteriorly the trabeculae are represented by procartilages which start from 
the anterior end of the parachordal cell aggregations at the level of the anterior 
end of the notochord and stop just behind the optic nerve. 


111. Development of skull in Cathshes. Part III. The development of ehondro- 
cranium in Heterapneuates fOttilia (Bloch), (Heteropneustidae) and 

Clariaa batrachua (Linn.), Clariidae. 

H. R. SRINIVASACHAR, IJaiigalore. 

Rleven stages in the development of the rhon<lrocraniimi of Hcleiopneiistes 
ami six stages of Clarias have been studied. 

In the 3 min. stage of UelcropiWHstes, tlie parachordals appear and the trabeculae 
are still procartilaginous being in contact with the nieMMuhyine anteriorly. In the 
.3-5 mm. stage, trabeculae have fused with the jiarachordals; the rndimrnts of audi¬ 
tory capsule.s, Meckel’s cartilages and the quadratc-hsoman libular piece of cartilage 
have developed. In the 5 0 mm. stage the rudiments of the lamina orbitonasalis 
anteriorly and those of the occipital arches posteriorly are noticed. A sphenoid 
fontanelle for the exit of the branches of trigeminal and facial nerves, is deve¬ 
loped in the 60 mm. stage. In the 12 mm. stage the lamina precerebralis has 
developed and the olfactory foramen is .seen on either side of the ethmoid region. 
'J'he ciuadrate-h 3 'oniandibular cartilage shows an anterior e.xtension in line with 
the pterygoid process representing the processus pterygoideus of the quadrate. 
The cbondrorranium is fully formed in the 17 mm. stage. The lamina precere¬ 
bralis is considerablv developed forming the anterior boundary for the cranial cavity 
and shows anteru)rly the ethmoid cornua. Two foramina are noticed in the lamina 
orbitonasalis; the dorsal one is for the exit of ophthalmic branch of the trige¬ 
minal nerve and the ventral one is for a blood vessel. The olfactory foramen is 
much reduced when compared with the other siliiroid.s studied. The orbital carti¬ 
lages are extensive and an epiphysial bar is ab.sent. The tectum synoticum is 
continuous with the tectum posterius of the occipital arches. The glossopharyn¬ 
geal nerve gains separate exit. In the branchial arcties, the pharyngobranchs are 
absent in the first two branchial arches, whereas in the third and fourth arches, 
the pharyngobranchs are noticed as fused piece of cartilage on each side. 

In Clarias the development of chondrocranium is almost similar to the one des¬ 
cribed in Heteropneustes. The fully formed chondrocranium of Clarias differs from 
that of Heteropneustes in number of characters and these have been discussed in the 
paper. 


112. StiuliM on the wild nuunmul* of OruMi : I. Distribution. 

B. K. BEHURA, Cuttack. 

In order to device suitable measures for the preservation of wild animals in 
any State, it is necessary to know the distribution and population of different species 
in the different areas of the province. A list of forty-one species of wild animals 
of Orissa together with their local names in Oriya and zonal distribution in the 
State are given together with a map. The swamp deer, Recurvus duvaucelli Cnv. 
previously restricted to the district of Sambalpur has become extinct due to ruth¬ 
less killing. Th? black panther, Pan^hfra pardus negri is found in the districts 

III— 52 
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of Ganjam, Koraput and Kalahandi only, while the common form, P. pardus is 
met with in all districts. The wild buffalo, Bubalus bubalis L. is restricted to the 
districts of Koraput and Kalanhandi. The Indian bison, Bibos gaurus Smith is 
distributed in all the districts of the Slate. The blackbuck, AntUope ccrvicapia 
(Ivinn.) is confined to the districts of Puri, Ganjam and Balasore and have become 
rare in Kalahandi. The four-horned antelope, Tctraccros quadri9ornis (Blainv.) 
has so far been reported from the districts of Cuttack, Puri and Sambalpur. The 
elephant, Elephas maxUnus inhabits the forests of IVIayurblianj, Kconjhar, Dhen- 
kanal, Ganjam, Phulbani, Puri and Sambalpur. 


VIII. GENERAL 

113. Observations on the Behaviour of some land and aquatic leeches. 

BANSIDHAR BITATT, Delhi. 

Behaviour of the land leech llacnuniipsa zcylanica agilis (Moore) and the 
aquatic leeches llemiclepsis marginata murgimia, (rlossiphonia weberi, Dhtobdella 
ferox and Hinidiiiaiia gtanulosa towards liitht, temperature and victim has been 
studied. The land leech llacmadipsa zcyiauica agiUs moves away from light in 
straight line making an angle with the straight line drawn between the source of 
light and the original jiosition of the leech. This type of negative phototactic 
response was shown by average and large-sized, hungry and moderately fed leeches. 
Heavily fed leeches are gene'rally sluggish and respond too slowly to changes in 
direction and intensity of light. When a leech moves away from a source of light 
and a second light is also put on, (he moving leech changes its direction of repul¬ 
sion. This new direction is the resultant of the direction of two lights at the 
new position of the leech. Small and unfed leeches, however, get attracted by 
the lights of low and high intensity. Tliis positive phototaclic behaviour of small 
and star\ed leeches may be due to their hungry slate and a desire to get food. 

Aquatic leeches, whose behaviour was studied, do not respond to light as quickly 
as the land leeches. Greater .sensitivity of land leeches to light in comparison with 
aquatic leeches can be attributed to the p: esence of large eyes and extra-ocular 
photoreceptors in the former. The presence of extra-ocular photoreceptors has been 
recorded in the land leech Haemadipsa zeylanica agilis (Moore) by Bhatia (19.‘56). 

Haemadipsa zcylanica agilis shows maximum activity at 25'C. Below 12'’C it 
becomes sluggish, but can survive at as low a temperature as 0°C for about 18 
hours. If kept at such low temperatures for longer time it dies, particularly when 
water around it freezes. 

Land leeches, which are close to their victim, are attracted by the breath. 
Vibrations and warmth are the factors in the breath which activate the leeches 
and presence of smell in the breath is responsible for their attraction towards the 
victim. 

114. Zonation of intertidal organisms on a sheltered shore in Bombay. 

Y. M. BHATT and D. V. BAL, Bombay. 

An attempt is made in the zonation of the intertidal organisms based on a 
systematic study made at Cuffe Parade. The study has revealed that on the basis 
of the vertical distribution of the intertidal fauna, four zonefS can be recognised 
at Cuffe Parade, viz., Littorinid Zone, Balanoid Zone, Oyster Zone and Trochid 
Zone. In the classification of the zones the dominant animal form has been taken 
into account. This zonation compares favourably with Stephen's system of the 
zonation of rocky coasts. 
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115. On the blood supply of rectum, urinary bladder, and lumbar regions in 
Bufo melanostietus. 


G. S. GHOSH, Cuttack. 

The absence of the posterior mesenteric, which is not of universal occttrrance 
in Bufo melanostictus, necessitates the prominence of the rectal tributary, which 
is invariably present as the terminal branch of the anterior mesenteric. This ter¬ 
minology, anterior mesenteric as also posterior mesenteric may be better replaced 
by the nomenclature tirst mesenteric and second mesenteric respectively. 

The le.sser prominence of the invariably present lumbar arteries is correlated 
with the lesser exertion of the lumbar region. The origin of epigastric and hypo¬ 
gastric is not distinct. They are the forked members of a single vessel, termed 
vesiculo-alidominal by the author. 


116. A technique for the decalcihcation of the skull of mammals for the dis¬ 
section of the brain for morphological studies. 

G. S. GHOSH and B. K. BKHURA, Cuttack. 

Due to the extreme hardness of the mammalian skull much difficulty is 
experienced in dissecting out the brain nicely and within a limited time for demon¬ 
strations in the undergraduate classes. The brain gets fixed and can be easily 
dissected out if the severed head of a guinea-pig with the skin intact is immersed 
ill large quantities of a .solution of 4% Formaldeliydc 25 parts, 70% Alcohol 60 
parts, Cone. Hcl 10 parts and 4% KOH 5 parts for three days. If the skin is 
removed from the severed head and tlie skull exposed before treatment with the 
liquid, the [irocess of decalcification is still quicker. If the material is left in the 
solution for more than seven days, the brain gets damaged. The mammalian head 
after treatment with the fixing and decalcifying solution for three days is trans¬ 
ferred to 70% Alcohol saturated with I.itliium Carbonate and then can be left indefi¬ 
nitely in 70% Alcohol for dissection of the brain according to convenience. 


117. “Contributions to the Systematics, Distribution and Ecology of the reptiles 
of the Rajasthan Desert, with special reference to lizards.’’ Part II Fossorial 
habits. 


DAYA KRISHNA and K. C. DAVE, Jodhpur. 

The paper deals with the detailed study of the plan and mode of digging of 
the burrows, the burrowing habits and the conditions inside the burrows of certain 
lizards viz., Mabuya macularia Blyth, Ophiomoius tridactylus Blyth, UroimUix hard- 
wickii Gray and Varanus griseus Daudin. The field observations have been supple¬ 
mented with those in the captive and semi-captive conditions. 

In nature the burrows of Mabuya are generally found near bushes in compact 
soil, and those of Uromastix are found in open fields of hard soil. The tunnels 
of Varanus are invariably found on compact sand near bushes. Ophiomorus, the 
sand-fish, live buried in loosesand. They remain under the sand for most of the 
time and come out for food only in the night. Mabuya, Uromastix and Varanus 
come out of their burrows in the day time, particularly in the morning and evening. 

There is no definite walled burrow of Ophiomorus. This skink can burrow at 
any point in the sand and remains buried in it. 

The burrowing methods, equipment, and the mode of digging and shovelling 
the earth is different in different lizards though the snout and the fore limbs with 
their claws are the important digging organs in all the forms, except Ophiomorus. 
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Ill the latter the boring is done mainly by the snout assisted with the wriggling 
movements of the cylindrical body, limbs playing no part in digging. The sub¬ 
soil temperature in the burrows was measured with the help of soil thermometer 
and thermocouple and it was found that the temperature in the burrows is con¬ 
siderably lower than on the surface in the summer, and higher in the winter. This 
subterranean mode of life probably helps the desert reptiles to avoifl the extreme 
of climatic conditions and to escape from their enemies. 


118. “Contributions to the Systematica, Distribution and Ecology of the reptiles 
of the desert of Rajasthan, with special reference to lizards.” Part 111 Food 
and feeding habits. 

DAYA KRISHNA and K. C. DAV'E, Jodhpur. 

This paper records, for the first lime in India, the detailed investigations of 
the fo<-id and Koding habits of the lacerlihans of the arid zone of Rajasthan. 

( rojmitix haidwickii Gray, Agaum agilis Oliver, Mabuya vwcuhma Blyth, Ophio- 
inatus iridactylus Blvth, Vaianui, grtsciis Daudin and Varanus tnoiulor hinnaeus 
were chosen for the study. All these lizards arc widely distributed in the ’desert, 
and are found iii abundance m aliiiot all the seasons. 

J''ecding habits (the time, the mode of eatilnng food and the mode of feeding) 
were observed in nature and sujipleineiited with the observations in eaiitivity and 
scmi-capti\ ity. 

Uromastix is mainly herbivorous and rarely resort to other type of food in 
nature. They prefer grasses and seeds. Agatna is essentially iiisectit orous and 
only in the alisence of insects it turns towards the plant food, particularly leaves 
and buds. Mabuya and i)pliioiiioius are also insectivorous and prefer them under 
all conditions. Ophioiuoius takes a good (luaucily of sand also with the food mate¬ 
rial. Varanus gnscus and I'aranus monitor are omnivorous. Varanus griseus 
[irefers insects, small mammals and rejitiles and eggs of birds and reptiles. 

The lizards can reinam without food for a long time. Uromastix and V. griseus 
can ilo without any fotxl for years together. Agama, Mabuya and V. monitor can 
live without food only for 4-6 months. Mabuya and Farunus show some canni¬ 
balistic tendencies also, under a prolonged condition of starvation and during 
severe fights between them. Vaianus often takes a good toll of the eggs of its 
own species. 

In nature Uromastix, Ophiomorus, Mabuya and V. griseus do not drink water 
at all, even when it is available. Agama and V. monitor will drink the water 
whenever it is available. Mabuya, Agama and Uromastix have been observed lick¬ 
ing the dew. In the cajitivity Uromastix, Ophiomorus and V. griseus did not 
drink water, whereas Mabuya, Agama and V. monitor licked the water. All these 
lizards except Agama and to a little extent V. monitor can live without water 
for a long time. 

Vegetation and animals of the same region have also been studied in detail, 
as they are components of the food cycles and food chains of the various lizards. 


119. Preliminary observation* on the presence of epicuticle in the spider Poeeilo- 
theria regalia and its probable nature. 

M. n. IvAL and S. S. SHRTVASTAVA, Lucknow. 

There has been some variation in the observations of Browning (1943) and 
Cloudsley-Thompson (1950a) regarding the presence of an epicuticle in spiders 
The present investigation reports the presence of a membranous epicuticle in the 
spider, Poecilotheria regalis (Pocock). Various histological and bistocheraical teats 



Section VII: Zoology and Entomology 


409 


have been employed in the study of this layer. While histological picture is doubt¬ 
ful, histochenhcal reaction with concentrated chlorated nitric acid under cold, warm 
and hot conditions reveals the presence of a membranous epicuticle separate from 
and outer to the polygonal layer of exocuticle. This layer appears to be probably 
non-chitinous and hardened by aromatic cross linkages. The lipoids non-stainable 
with Sudan stains appear to be present. The sulphur bondage is absent. 


120. Preliminary studies on the integument of the acarine Trombidiam grandi- 
•omum. 


M. B. IvAL and S. C. SHRIVASTAVA, Lucknow. 

Reference to a double layered composition of the cuticle of some German 

acarines is available in the works of Pegenstecher 1860, Croncberg 1879 and Henking 

1882. Jones (1954), however, found that the cuticle in British acarines has five 

layers including a polyphenol layer and a wax layer in the epicuticle. The pre¬ 
sent investigation on Trombidium grandisomum reports the presence of only three 
layers fundamentally characteristic of the Arthropodau cuticle viz. the epicuticle, 
the exocuticle and the endocuticle. The absence of a polyphenol and a wax layer 
in the epicuticle is also demonstrated. The jjresent investigation helps to eluci¬ 
date further the details in the structure of the cuticle and reports the presence 
of prominent arborescent pore canals of scarlet colour visible in the fresh con¬ 
dition without any special demonstration and the lamellae. The red pigment 

imparting scarlet colour to the pore canals and to the bristles thickly beset on 
the cuticle and present as granules in the hypodennis, appears on a preliminary 
examination to be a carotenoid. 


121. On the Anatomy of the cloaca of Ptyaa mueoaua (Linn.). 

TRILOK MAJUPUKIA, Shikohabad. 

Much attention has not been devoted to the study of the anatomy of cloaca 
and copulatory adjustments in Indian reptiles. Microscopic anatomy reveals that 
the morphology and histology of cloaca in ophidia is quite specific in the whole 
group. The cloaca of Ptyas is a wide thin walled tube. The mucous membrane 
is impervious and regularly arranged with copious ramifications. The Coprodaeum 
is not sac-like as in Uromastix. The cloacal lumen of coprodaeum is not wide. 
A circular flexure separates the coprodaeum from other chambers. Coprodaeum 
communicate with the urodaeum by a narrow short connecting passage. Urodaeum 
is a spacious chamber. On the dorsal wall of urodaeum hangs a median longi¬ 
tudinal fold. The urogenital duct opens in the urodaeum towards the lateral side. 
The ureter opens ventrally into the hinder part of urodaeum, which is relatively 
short and narrow. The proctodaeum in male is hollow and lined by horny flat¬ 
tened epithelium. A strongly developed cloacal gland opens. This gland in 
section is found to be encircled by connective tissue. The epithelium of the 
proctodaeum is highly cylindrical and there are numerous mucilagiuous cells in 
coprodaeum. The connective tissue of proctodaeum is reticulated and muscles are 
irregularly arranged. 


122. On tbe Burrowing bnbita of the common Indian Maatigure, UromaaHx 
hardtaiekii Gray. 

TRILOK MAJUPURIA, Shikohabad. 

Uromosttae is usually found in soft, slimy, yellow seal. Its barrows are always 
found in plain tracts and never near hedges. In a burrow of 4* long and 2^ 
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broad, eggs were found in the last week of April and in the first week of May. 
In one burrow, only a single individual is able to live. The course of the burrow 
IS usually detected by pushing a long, thin and pointed stick. On the mouth of 
the burrow a small mound of sand is usually found which indicates the presence 
of the animal in the burrow. Uromastix always sits with its tail tpwards the 
mouth of the burrow. 


123. The chelonian type of genitalia of the Pond turtle, Linemyt punctata 
(Bonna-terre). 

TRII/)K MAJUPURIA, Shikohabad. 

After studying in detail the types of copulatory organs in lizards and snakes 
(Majupuria 52-56) it is very interesting to note the diversity in form which exists 
in the type of copulatory organs between turtles and snakes and lizards. The 
chelonian type of genitalia is considered to be essential in interpreting the external 
genitalia of mammals. Detailed knowledge of the genitalia of Indian turtles is 
still lacking. The penis of Lissemys is a single median organ situated in the 
cloaca adjacent to the \entral wall and flattened dorsoveutrally. It is represented 
by a pair of longitudinal folds and its surface is covered by mucosa of the wall 
of the cloaca. Free apex of the penis is found in Lissemys, however, it is not 
fairly separated from the wall of the cloaca. Outer layer of the penis is formed 
by the interwoven fibrous mass of tissue. The glans penis is exclusively formed 

by the cavernose tissue. There is a seminal groove between the two cavernous 

erectile tissues, which forms a closed channel during erection. It leads from the 
orifice of urogenital sinus to the terminal part of cavernous bodies. In females, 
clitoris is present as a thickening in the ventral cloacal wall. Erectile tissue is 

present in clitoris. The erection of the penis in Liiisemys is due to rigidity of 

erectile bodies by vasoniotar influence upon the vessels. The retraction is possible 
only by paired retractor penis, inserted to the ventral aspect of the penis ruiming 
as fibrous band and attached to the ischium. 


124. Sex*ratio in the toad, Bufo melenostictas. 

BISWANATH MITKA and K. K. SEN, Chandernagore. 

The paper deals with sex-ratio determination of the toad, Bu/o melanostictus 
collected from Chandernagore area of West Bengal. Specimens have been col¬ 
lected during the rainy season in the years 1956, 1957 and 1958. The trend in the 
variation of sex-ratio in the months of July, August and September is shown and 
its nature discussed. The sex-ratio in each year shows a distinct minimum towards 
the first or second half of the month of August. The observations reveal the 
preponderance of females over the males. 


125. Morphology of the Urinogonitel Organs of a lets common lizard of Bengal, 
Cekko Gecko (Linn.). 

P. V. NAIR, Agartala. 

An attempt has been made here to give an account of the morphology of the 
urinogenital organs of Gekko gecko. 

The kidneys of Gekko gecko are a pair of roughly triangular and bilobed 
organs, uniting posteriorly by their tapering ends, and extending a little beyond 
and behind the vent. In the male, each ureter unites with the ductus deferens 
of its side and opens into the cloaca on the tip of a urinogenital papilla. The 
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arterial and venous supplies to the system have also been discussed. The testes 
are a pair of whitish oval bodie.s, the right one being slightly larger than, and 
cranially placed to the left one. The vasa efferentia, ductus deferens and the 
hemipenis of the species have been described. The saccular paired ovaries of the 
female occupy almost the same relative position as the testes in the male. There 
are a pair of oviducts, comprising of an anterior ostium tubae, connected behind 
to a wide and thick-walled uterus, leading to the so-called ‘vagina’ which open 
into the cloaca separately from the ureters. The cloaca is divided into the copro- 
daeimi, urodacum and the proctodaeum. 


126. Studies on some entomophagous mites suid their possible use in biological 
control. 

R. wS. NARAYAN.\N and NANDINI S. KHOT, New Delhi. 

It has been ol)servcd that the desttuction of predatory insects and mites brought 
about a phenomenal increase in phytophagous mites. Predatory mites play a vital 
role in keeping tlown the jjopulation of phytophagous mites. The role of preda¬ 
tory and parasitic imte.s in the biological control of phytophagous mites and other 
insects need hardly be emphasised. 

Very little is known in India on the taxonomy and biology of entomophagous 
mites. So, this aspect of study has received special attention during the present 
investigations. 

The authors studied certain mites of the .suborders Mesostigmata, Trombidi- 
forines and Sarcoptiformes. 

In the .suborder .Mesostigmata, the taxonomy of (iarmauia sp. nov. of the 
family Aceosejidae, a predator of the eggs and small nymphs of locust, and of 
the two Amblyseiiis sp. nov. of the family Phytosiidae feeding on the eriophyid 
mites, a pest of chillies, and on the eggs and quisceiit stages of Tctiaiiychus eqiia- 
torius Meb., a pest of many economically important plants has been studied. 
Amblyseiiis ciiciimeiius ()ud. has been recorded predating on the eggs and quies¬ 
cent stages of Oliyonyclnis viatigifcrus Supra., an important pest of mango. 


127. Observations on the hypophyseal portal circulation in Gegenophia carnoaat. 

K. VIJAYAPRASANTHAN PIRLAY, Trivandrum. 

The hypophyseal (xirtal circulation of the apodan hypophysis is described. 
The primary capillary plejits is supplied with blood by the first branch of the 
nntero-cerebral artery. This branch, at a little distance anterior to the hypophysis 
breaks up into arterial twigs which enter the capillary plexus. .V large number 
of vessels from this plexus proceed towards the anterior lobe where they break 
up into a network of capillaries. A long longitudinal vessel arising from the 
plexus also supplies the neural lobe. This vessel is probably similar to the com¬ 
municating vessel described in anurans. Blood flows from the hypothalamus 
towards the hypophysis through the portal vessels. The blood is drained from 
the hypophysis by a pair of vessels attached to the hypophysis on either side, on 
the posterolateral aspect. 

128. Taxonomic studies on the Bats of the Desert of Rajasthan. 

ISHWAR PRAKASH, Jaipur. 

The paper deals with the measurements of the body and skull of the bats 
and their distribution. Important variations in their colour and skull structure 
have been noted. Status of ScotophUus kuhU is discussed. 
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The Rajasthan Desert is geographically placed in such a position that towards 
West it passes into the deserts of the I’alaearclic region and towards its east there 
are Arawallis followed by the wooded land. This desert, therefore, exliibits animals 
of both the regions—some typically desert forms and others significantly of humid 
type. This makes this study all the more important as well as interesting. Our 
survey of the hats eluei<lates their distribution. The following bats have been 
reported for the first time from the Desert of Rajasthan, India :—Pteropus gigan- 
teus gigantcus, Rhinopoma kinneari, Taphozous pcrforatiis poforatus, Taphozous 
kachhensis kachheiixi:!. Magaderma lyia lyia, Rhinolophus lepidus lepidus, Pipi 
strellus mimus glaucillus. .Scolophilns healhi belangeri. 


129. Observations on certain insectivores and rodents in captivity. 

LSW.AR rR\KASH, Jaipur 

The Hedgehogs {Hcmicchiniis auritus collaris Gray, and Pamechinus micropus 
micropu'- Blyth) and Gerbilles {Totem indica indica Hardunckc and Mcriones hurri- 
anac Jerdonl were kept in the Laboratory in large cages, which had thick bottom 
of sand in which they dig their burrows. The hedgehogs were quite comfortable 
in captivity and -'O were the Indian gcrbille, but the. Desert Gerbille took about a 
week in adinstmg to the new conditions. Patera started feeding immediately. But 
the hedgehrjges did not accept anything for the first ten day.s, a few preferred to 
die rather than lo feed in c.'iptivitj. A large varietv of food materials were given 
to them and their choice for food was considered in four categories ; 1. most pre¬ 
ferred, 2. preferred, .1. less preferred and 4. not taken. 

HKr)r.KHoc..s :—show less inclination for the Invertebrates, e.Kcept the insects. 
.\mong them too, insects bellonging to Coleoptera and Orthojitera were preferred. 
Amphibians anti lizards have gootl place in their menu. These could not be killed 
when alive but were eaten when given killed .iiid ventrally incised. Though not 
•always, snakes were also killed and eaten. Interesting duels between hedgehogs 
and snakes were observed. 

Gi'.Kiai.r.ts The Indian gerbille.s, T. i. indica has more varied diet than the 
Desert gerbilles, M. hurrianne. The latter jireferred seeds while the former likes 
insects and flesh in captivity. Sometimes the Meriones feeds on insects, particularly 
the locusts. The Meriones prefer drv food to succulent food. 


130. Mammalian Associations in the desert of Rajasthan. 

ISHWAR PRAKAvSH. Jaipur. 

The paper deals with the mammalian as.-,ociatioiis chiefly characterised by the 
type of soil and its vegetation. Thus three types of associations and 6 sub-associa¬ 
tions are recognised in the Desert of Rajasthan :— 

I. Sandy Association.—5and Dunes, .Sandy Hills, Sandy Plains (Sub-associa¬ 
tions), 

II. Rocky Association.—Rocky areas Lakes and Gardens, Caves and Tunnels 
(Subassociation), 

III. Ruderal Association. 

«•* 

I. Sandy Association.—X major part of the desert region is covered by thi.s type 
of Association. The three sub-associations are so much intermingled that it is rather 
difficult lo limit them geographically. The abundant vegetation of these sub-asso¬ 
ciations is described. .\n exhaustive list of mammals is given under each ecologi¬ 
cal community. Important among them are : Hedgehogs-Por-Hare-Gerbilles4SaaeUe. 
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II. Rocky Association .—There are certain rocky areas near Jodhpur, Barmer and 
Jaisaliner. Ihe rocks exhibited are : Volcanic—Malani Rhyolite and Sedimentary— 
Vindhyan Sandstone. The vegetation is typically rocky. The mammals found in 
this as.sociation are : 1/angur-Wolf-Jackal-Hyaena-Paiither (only at Jodhpur)-Porcu- 
piiie-Bats (are found in the caves and tunnels). 

III. Ruderal Association .—This term is applied to the animal associations neai 
human habitations, for instance-Rat-Mice-Sqiiirrel-.Shrcw-Rhesus Monkey-Black Buck 
(protected by villagers)-Bats (found in deserted buildings). 


131. On the presence of impulse initiating and conducting structures in the 
heart of Indian spiny tailed lizard, Uromastix hardwickii (Gray). 

R.VVl PRAKASH and SATISlI CHANDRA MOWAR, Bhopal 

The nature and disposition of Ihe tissue that connects the various thaiiibcrs of 
llic heart of the Indian spiny tailed lizard Uromast'x liardruitkii (Cray) have been 
examined and described. The sinuatrial node similar to that of birds and m.imnials 
has been reported to be present at the dorsal and caudal iiortion of the constriction 
lircseiit in the dorsal wall of the sniiis venous to .iccoinmoilate Ihe tnche.i. The his¬ 
tology of this node has been descnlied to supp<3rt the view that it can be regarded 
a-, (he site of impulse initiation in the heart of this lizard. Another hisiologicalK 
specialized structure has been located at the caudal portion of the interatrial septum 
and is referred to as the atrioventricular bundle. This is regarded as homologous 
with the bundle of His found in birds and maninials. 


132. The skull and the temporal region of Mabuya dissimilia (Hallowell). 

JAGADI.SII PRAvSAD, Bhopal. 

'I'he skull of Mabuya dissintiles is streptosti lie, jiarapsidan and metakinetic. The 
jirocessns anterior tccti is osteocranic. The occipital condyle is basioccipital in 
origin. The postfrontal is fu.sed \\itli the posforbital and the parasphenoid with the 
iiiterorbital septum. The frontoparietal shield is distinct as in salientia. A pro¬ 
minent bony process in the palate rcpre.sents the jiterygoprevomerine contact of 
Ilattaria and thereby, it is a transitional stage between lizard and sphenodon. The 
temporal process of jugal docs not allow orlhto-lemporal confluence. The members 
of the circmnorbital series are complete. The splenial and angularis are distinct 
and dentition is pleurodont. The palatal p.irt of the pterygoid is dentigerous. 


133. The skull and the temporal region of Lygosoma indicum indicam (Gray). 

JAGADISH PRASAD, Bhopal. 

The skull is .scincoid, parapsidan, streytoslylic and metakinetic. The proce.ssus 
ascendens tecti is a bony structure. A synovial joint exists at tlie hasiptervgo-ptery- 
goidal connexion. The suprana.sal and lacrynial arc prominent bones, liitherto unre¬ 
corded. The colnmella anris alludes the kinocraniate nature. The fusion of the 
postfrontal, postorbital and suprateniporal comprises the complex bone which oblite¬ 
rates the supratemporal vacuity against Pearson’s assumption. The reduction of 
the foramen retroteniporalis of Siebenrock is attributed to the excessive development 
of the pro-otic and supraoccipital. A solitary temporal arcade (jugal ■+squamosal) 
distinguishes into two channels by the hinder distension of the complex bone. A 
remnant quadratojugal represents the anterior part of the infratemporal arch. 
Contrary to Edgeworth the kinetic movements occur at three points in the paucity 

in—S3 
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i)f file supraoccipito-pariftcil junction. The palate is edentulous and liyamentouslj 
Kiiinected. Ivakjer’s hemipterygoid is aborted. The pterygo-transpalatine projec¬ 
tion IS distinct. 'I'lie angular and supiangular arc .sejiarate entities. Dentition is 
pleurodont. 


134. Occurrence of ‘Otic Element’ in the tree frog of Bhopal, Hyla indtcaa. 

J.\(r.\DJSII J’R.VSAD, Bhopal. 

Hyla indiiiis has a persistent otic element des'cloped Iroiii the crista 
jiarotica. There is a complete supraotic-squanio.s.il arcade in the temporal 
space. The squamosal angle ranges from 49 to 5^’ 'I'lie otic element 
which extends from the s(|uamosal to froiitoiuiriUal is homologous to the 
suprateniporal. The relationship hetucen bony temjioral arcliitecluie and the depres¬ 
sor inaiidihulae has a hearing on the persistence of the otic element in Hyla. Con¬ 
trary to till' lindmgs o< IMiner. B/lgewo.'th and W'.itsoii tln' depn-'or mandihulac 
owes its origin to tin- otic element. The progre.ssui- moddication of the (Uqiressoi 
mandihulac is exhibited h\ the ainphiknietie nature of the skull and also by the 
mobile law siis|)ensonal apparatus. The indejiemlent existence of the sujiratemjioral 
and siipraotic in Hvia do not sujiport Noble’s views that Biifonidae and allied forms 
are aiucstr.il to i]\la Tlure is a distmel Bidder’s organ reie.iling ‘pihigerian her- 
niophroditiani’. The unique iiossession of the otic element and Biddei’s organ in 
Hvla ol Bhopal might jirohahly justif\ the creation of a new sjieeie.s. 


135. The skull and the temporal region of Chamseleon zeylanicu* Laurenti. 

JACnrSH I’KASAD, Bhopal. 

The skull of C hamacico}! zevlaiunix presents fiatures winch are strikingly 
specialised, 'file skull is .Mexander’s helmet-like and has a single temporal arcade 
among three temporal vacuities Tlu' post temporal vacuity is being absorbed Iiy 
a sjiaeions supralemporal fossa. The post temporal arcade is not a .sep.'irate entity. 
'I'liere is no concordance between the number of tenqioral fossae and the arcades 
which hound them and hence it is a modern representative of a moditlc-d parapshlan 
type. 'J'hc prevomerine jirocess of the palatine represents the transitional stage in 
the swift clemination of a well develojied pterygo-prevomerine process of Rhvncho- 
ceplialia. Tlie mnxillo-jxilatine shelf constitutes the secondary iialate. Tlie quadrate 
is streptostylic. The seiitomaxillary and the Jacobson’s organ are iiresenl m the 
olfaetorv capsule. There is a remarkahh long processus anterior tecti. The 
splenial is cpiite distinct in contrast to Uhampholcon. The siipra-tuisal-fontonallae 
and the external nasal openings are present. 

Thus the skull of the Indian Chamaeleon exhibits interesting features which 
are, in fact, widely contradistinetive than those of other Chamacleons described 
hitherto. 


136. Induction by hypo»tome in Hydra : ‘Competence’ variable at different body 
levels. 


S. SANYAL, Calcutta. 

The inductive potency of is.ulated hypostome fragments of Hydra is well known. 
Results have been obtained to slihw that successful induction is the result of host- 
graft interaction. By varying the sites of implantation, it has been shown, that 
difference in ‘competence’ (of reaction to hypostome graft) exists along the axis of 
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the body. A new secondary axis is induced only in the middle region. In the 
anterior levels the implant produces only hyposloine with longer than u.sual tentacles, 
while in the posterior the graft remains as mere protruberance. The nature of 
gradation of ‘competence’ along the axis of tlie body is being studied to arrive 
at a definite conclusion of its qualitative and <iuanlitalive dilference. 


137. The regenerative potency of isolated fragments from the hypostome of Hydra. 

S. SANYAIv and S. iMtJtJKiU<.JKIv, Calcutta 

111 the realm of determination, the hypostome region in Hydra is often cited 
as the dominant part iii the determmalioii of the morjihogenctic pattern of tins 
.iiiimal. I he (aiisal factors of the region remain largely unknown. I’resent experi¬ 
ments have been deviced to demarcate the regenerative potency of this region from 
other factors. Very small fragments, when isolated (‘.vclusively from the hy])ostome 
leeion, show interesting variation in their potency to regenerate. Starting from 
wilhiii a few hours (2-4 hours) after isolation, tentacles are completely recovered 
in 24 hours, but the isolates never recover any jiart of the stem or liasal structure. 
I'lie same fragment can reproduce tentacles several times suevessively after each 
cutting. In so doing tlie dimension of the fragment liecome giadually shortened 
. 111(1 iilliniately the regenerates become so small that further manipulation is 
niiiU-ied impossible. 

'I'lie exiierniieut.s iioiiil out that the tegion has only limited potency of regeiie- 
laiiuii against complete reconstitution exhibited by isolates of the stem material. 
>Siiue the ectodeini in this region has been shown to have no interstitial cell, the 
iiiiportaiicc of other cells in the process ot regeneration in Hydra is augmented. 


138. The blood vascular system and associated structures of Scolopcndra 
morsitans Linn. 


C S. Gorakhpur. 

The heart of Scolopcndni )iit)rsitans has as many chambers as the trunk seg- 
nieiils, each chamber liaving a pair of ostia at its posterior end. From each chamber 
aiise a ])air of later.al aitencs From the first chainlier arise three mam arteries, 
ol which the anterior one runs to the head, while the lateral ones form a ring 
round the gut. From the ring runs an anterior aorta and forms a ring round 
the nerve cord, at the base of the oesophageal ganglion. The Ixidy cavity is a 
hoemocoel and contains phisiiia with haemocytes. The heart lies in the pericar 
dud sinus and is (irovidcd with alary muscles, liinucleate pericardial cells are also 
presLiit. Heart pulsates in the forward direction. Fat Ixxl)' is found in the body 
cavity and appears like a chain of heads. These cells contain fat globules and 
their nucleus is very small. 


139. The Respiratory System of Seolopendra moraitanM Linn. 

G. B. SHUKLA, Gorakhpur. 

Tliere are nine pairs of stigmata, the anterior pair is situated in the 3rd seg¬ 
ment, each gives anteriorly ten tracheae which supply the head region, 1st and 
2nd segments, posteriorly only three, two outer and two inner, tracheae. The 
second stigma lies in the 5th segment while the.Afd in the 8th segment and there¬ 
fore the anterior tracheae of the 3rd pair are a little modified. Remaining stigmata 
are situated on the alternate segments. From a typical stigma arise two anterior 
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Jorhal, two iKJSttrior dorsal, one inner dorsal, one outer dorsal, one anterior ventral, 
uiie posterior ventral, one inner ventral and one outer ventral tracheae. There 
are a pair of ventral longitudinal tracheal trunks lying one on each side of the 
iier\e cord. The posterior tracheae of the posterior most stigmata aie also inodilied 
as they supply the 2Lst segment and the geuito-anal region. 

0 

liacli sligma has an outer chamber, the atrium m which lies the stignial oiien- 
iiig and the inner chamber, the tracheal sac from which arise the tracheae. The 

iracheal opening is V- shaped and have bristles v\hich form a kind of filter 

ap])aratus. 

I'hc tiacluae biaiuh and rebranch, their ullmiaie branches are known as 

Liacheules which enter the tissues. The contraitioii of the bod)’ of the animal 

expels air ouisidi- and wlieii the nnisele.s are lela.xed air rushes in. 


140. On the Rat Fauna of Delhi. 

1'. r. fl. Sl NDJiR vSlKGll and M. b. BIIATIA, Delhi. 

Seven \aiielics ot rats consisting of the house lats and mice, the field ami 
sewer rats, wete collected from Delhi and sunounding villages. 

The comii'oii house tats, iMiltiii, }dltus and the small house mouse, Mus dubious 
are prolific bicedcis and damage siored food material, furniture, clothes, books etc. 
Ill the liousis. Tvso sub-spccies under the genus Raltm are : a blackish brown rat, 
Rdtlui railui /.'i/esLCme, and a greyish coloured one with while belly, Rattus 
latLu.s rattns. 

The field lat, iVtio/via indtcu, a serious pest of the gardens and lawns, occurs 
in great abundance. 

The mole rat, popularly known as the ‘black ghoo.se’, Uandtcoota nidica, is a 
large sized rat which t.iuses damage to the paddy store-liouses and is most destruc¬ 
tive to the crops. The "white glioose”, Banduoota tndica {albino) is recorded in 
small numbers from the slum areas of Delhi. 

Jhe Indian (lerbill or Antelope rat, Geibtllus indicus, another field rat occurs 
on the borders of i ultivation and plains, damages the jawar, bajri and other crops. 

The Indian Desert Gerbill, Moione^ liuniancc, is another field rat found ni 
desert and semi-desert areas and destroys the jawar and bajri crops. 

The brown rat, Raltus notvcgicus occurs in the sewage system of Delhi. 


141. Biology of Aulacophora foveicotU* (Lucas). 

M. K. MUKEKJI and D. N, RAY CHAUDHURI, Calcutta. 

This paper deals with the biology of Aulacophora foveicollis (Lucas) in W. 
Bengal. Its occurrence, hosts, feeding habit, behaviour, breeding habit, and migra¬ 
tion have been studied. 

The study reveals that the insect is available all the year round which is 
quite contradictory to the findings of other workers. The insect occurs only on 
Cucurbitaceous plants. It feeds on the leaves and sometimes on the sepals of the 
flower. It causes severe damage to the young plants but is not very harmful to 
the well developed ones. In copula the insects can be collected throughout the 
year and the period of copulation may vary from 8-14 hours. Other insects such 
as A. frontalis, Epilachna sp., ,-ind certain hemipterous insects are also observed on 
different hosts in harmless association with A. foveicollis (Lucas). 
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142. Csrtocheoiical rtudies of Amoeba sp. 

G. P. DUTTA, Jullundur City. 

The living amoebae show' the cstoplasiu di/ierentiated into a clear hyaline 
ectoplasm produced into a broad pscudopodium and the granular endoplasm. The 
endoplasm reveals a nucleus, the niilochoudna, lipid bodits, a contractile vacuole, 
aci'e.ssory vacuoles food vacuoles etc. 

Staining with Peulgcn and P>ioiiin ti/.Methyl green, along with the trichloro¬ 
acetic acid and iibonuclease controls, anti Hg-BPU show the presence of Deso.vy- 
riboiiucleic acid (DNA), Ribonucleic acui (RNA) and proteins respectively, in the 
nucleus. 

The mitochondria are composed of neutral fats (triglyct ikIls), m addition to 
some complex lipoproteins and [ihospholipids. They aie also rich m RNA. The 
lipid bodies appear as granules, composed of neutral fats (triglyceiides), and com¬ 
plex liiioproteius. 

The bdsipliil cytoplasm is rub in RXA, proteins aiui glycogen. 

Ill the living amoeba the contractile vacuole is seen to aiise by the coalescence 
1)1 small accessory vacuoles, winch sloaly and slowly aggregate into 3 or 4 vacuoles 
and the latter liiially unite to ioriii a large conlrcctile vacuole. living amoeba 
which was ready to become encysted, was e\anmied for 25 minutes and it was 
observed that the systole occiiiiid at legiilar iiiteivals of 5 minutes. 

Theie is aiipareiilly no direct rilation between the formation of the coiitiactile 
vacuole and the lipid bodies or the so-called Golgi Ixjdies. The hpid laodies winch 
tire granular, tire not in any way transfoimed into the loiitiactile vacuoles. The 
sud.'mo[jhil hpid bodies and tile mitochondria, however, aggregate round the grow¬ 
ing vai Holes pn/bably ;is a result ol surf.ice tension and ni tlie fixed preparatujiis 
It may givi- tlu impiessum of llie wall of accessory vacuoles or llie contractile 
vacuole having an osiinophil nature. 

These ainoeliae diveiop at times a gioup of .5-15 Tnigcr-like projections at the 
liosterior tiid winch act as liohi-last and also help in locomotion and change ot 
direction. 

The (lefacalion takes place at the ]'i)sterior eml. 



SECTION OF ANTHROPOLOGY AND ARCHAEOLOGY 

President. -SllRl \'. 13. Kkiminasw.Vmi, M.A., Dip. Arch. (i.'aulub.). 

/i bill acts 

I. PHYSICAL ANTHROPOLOGY 

1. Physical characters of the Sunris of Assam. 

hlll'H.VN M. DAvS ;inil USil.A DIvKA, OaiiliaLi. 

riie prL-seiit i>a[)L'r deals willi llie plixsital clir.iciei.s of llic Sunns, a liijUdi 
disliiliiig and -illiiig easK, ^vll^) li.ive lakeii Lo ayru ulUire and as siu h may be 
i'()n''ideted a^ an .iniHullinal people Tlie daia \\ti\- eollecled from among 100 
'(lull male indu nluaIs from an .ana i}iiig west <>i (lauliati l.'nnersdv al ,i disi.inoe 
ol aboul a to 4 miles, in the nioiilh o1 July, 1058. 

rile Sunris '^eiur.illx possi ,s daik, liroad wavy liair witb medium growdi, blown 
skin eoloiii, foniietled medium 1-3 e blows, dark Inoun ei es, liomogeneous iris, 
-pei.kled sell ini, obliijut niediiim i\i slit, tiaies ol innlmni told, pireiplibk diseon- 
imuous siipiM-()i biiai ndgcs, str.'igla i'oi i/ont.d ii'isi with siiallow iiudnim depres¬ 
sion, frie medium earlobe r.otb alveolar and laeial prognatlnsm aie absent. Higli 
pereeiitage ol mid-digital liair is oliseived in ibe Illrd and l\lli digiti-. 

in sum,itotm trie eliarai U vs, the csunris .are m:iml> between slmit .ind below 
mediuin in sialure 'I'lie nit an siatuie is 1(52 62 eni. 'I'liey lire iin soeeplialie and 
niesorrlinu liman C I 77 62, iiuan N. 1. 7.3 ().'■) jie'iple but dolielioeepltalie and 
le]Horrlime elements a'e also f.nrl v strong among ilieiii. I'lu h\ i)-.k epbalie bead 
i.fiurs ill majority I'lal, inedium and long fares are lound 111 ojual (reqiieiuies. 
The mean total fatial index is 86-v31. 


2. Morphological Characters of Bengalee Skulls. 

I’MTV BHATTAeil Calcutta. 

The non-nietnc ehaiaiters of a collection of 80 liengak'c skulls from Contai, 
Midnaj'ore District belonging to the Department of .Anthropology, University ol 
C.d<utt.i, have been studied. 'I'lie characters clcsi ribeil are: (a) eclocraiiial suture 
.and metojiic suture, Ibj pterion, !c) worinion bones and Inca bones, (di lower liorder 
of pyriform aperture and (e) parietal foramina. 


3. Ape-line in Indian Aborigines. 

A. R. RANKRJKK, Calcutta. 

The classical ape-line (Affenfurche or Vierfmgerfnrche) has been studied from 
the p.ilm prints of Indian aboriginal.s comprising 413 .'Australoid males and 206 
females represented by Kadars, Nayadis, Paiiiyaiis, Adivans, Pahiras and Oraojis; 
anil 398 Mundari males and 137 females represented by Mundas, Saiitals, Birjias, 
Juangs and .Sabaras. Tliere is only one Mongoloid .sample represented by 229 Abors 
of N.K.1'..A. The Ape-line is present among the Au.straloids in 7-75±l'31% and 
2 91*11770 for the males and the females respectively whereas among the Mutidaris 
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llu- pi-trcMit.iKe.s for the s.'iiiie are 10S5il53 and 4-28+1-48 rc^peetively for male^ 
ami k'liiale.s. 'J’he difference lietween tlic ^^bove two ji^roujis m not statisticall.v 
s’;j;nitie.iiil. No ellinic .signifiLance of .'ipe-hne could he proved. 


4. Dermatoglyphics as Ethnic Criteria. 

MANISH RANJAN CHAKRAVARTTI, Calcutta. 

Derinaloglyphics have been utilised as a means of identifu-alioii due to their 
permanency and exlrenie variahdily. \s sucli they aic \aln ible criteria for racial 
differences. 

I'lie ])ri sent study comin iscs dermatoglvphic analysis of 485 .Vustraloids, 490 
.vimidaris and 7f)9 iVfongoIoids from India. 

I’ahiras, I’aniyaiis, Adiyaii.s, Oraons ami Kadars may be classed under one 
ethnic group, which has been called V'eddid or Australoid on the liasis (iO ;40 
iW Iv) ratio. 

'I'Ik foni groups Jnaiigs, Sabaras, Santals and Jlniid.is ii!a\ be classed sc [laratcds 
troin Ibe abo'.i* N'cddid .grou[) into another gron]> on the basi-. f)f 40 OO (\V :H) ratio, 
bciaiise ol their ecniiinon linguistic afliiiities ,tliey have been clas-ial as Alundari- 
speakers. 

A nearlv etpial whorldooj) latio (50 .501 W - H a])pears to be the charactctristie 
of the Alongoloid jK'ople. 


5. Note on the Palmar Main Lines of the Parsi Community in India. 

J. D. H.WALWAIvA, .Saiigar. 

The I’ar.si coniiiiunity which 'uigrated to India in the 7th century .\.l). is a 
reiiinaiit of the c('in])lex poinilutinn which comprised the empire of the Per.siaii 
\ehaeinenids 

'f'he sample studied here coiisi-ts of 1,124 I’aisi palms ('onstitntcd ol 290 males 
and 272 ti males, fornmlated .md analysed after Cnmniins and Midlo. 'I'lie random 
sample was eoHecled in the siiimner of 1950 from the urban I’arsi eommunities 
of I,Hcknow and Bombay. 

'J'he total number of different foniuilae observed is lOfi, ami the s.nnple shows 
.1 Tercentage of Dis.snnilariic of oiilv ft 4.1';,, 'I'lns is not high when coniiiared 
to the other similarly analvsed data fioin India, the T'inted Slates and Japan. 

'Die 11, 9, 7, formula occurs with maxiimnn frecpieiicy in the entire seiies. 

When Considering the positions of the terminations of tli<“ four main lines D, 
C, H, and A it is seen that Line D ends most frecpiently in position II 
{.58 47%); Line C in ]>osition 9 {49'51°',} and is frequently abortne {l.v02%}; Line 
H in position 7 {45-.59%l and 5 {4314%}, and Line A in position 5 {41'.36";,|. 


6. Dermatoglyphics of “Khonds” of Araku Valley (Visakhapatnam District, 
Andjara). 


P. D. PRASADA RAO, Delhi. 

The ‘Khonds’ occupy the northernmost part of Andhra and Southernmost part 
of Orissa. 'I'hey inhabit a large area of Visakhapatnam Distriet (namely .Araku 
Valley and some of tlie districts of Orissa). The ‘Khotid’ is a big tribe consisting 
of different groups like ‘Konda Dora’, ‘Konda Kapu’, Bagatha ete. They all speak 
a Draviclian language which is akin to 'I'elugu and sometimes a mixture of Telu.gu 
Oriya in some part of Orissa. 
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From the analysis of the data it is clear that these people show much resem- 
blence to the Orissan aboriginal people like Sahara, Muiida etc. who are of Proto- 
Australoid ethnic stock. In these people there appears more number of loops 
(b5-26%) than vvhors (29'08%) in which they are in conformity with Juanga, Sabaras 
and Mundas who also ex'hibit the same ratio. The pattern intensity Index of these 
people (12-95) which also shows resembleiice with that of Khonds of'Orissa (13-69) 
and {Sahara H-07 and J.ntnga 14 06 in males and 13 53 in females. In Palmar 
prints also they show much similarity with the above people having mainline 
formula 7-5-5. . . in a majority of the cases; which is a characteristic of the Proto- 
Australoid ethnic stock. .-Inthropologists have classified tlic Tribal strata of the 
Scheduled areas into three main branches namely the Proto-Anstroloid; IMongo- 
loid and Negrito. 'I'lie aboriginal groups of .-Vndlira Desha mostly present the 
physiognomy of I’roto-.Australoid types. This view is held valid by observing 
the.se people who exhibit most of the characters. 


7. Whorl on head hair of the Rajbansis and the Kacharis. 

IIHUIUN M. r)\S, Oanh.ili. 

The present paper deals with analysis of the data on the hair whorls at the 
junction of the two parieto-occipital sutures on the head, collected from among the 
Raibansii aJid the Kacharis of South Ooalpara, .\svam, during the winter months 
of 1957-58. The data have also been compared with the existing data on .some 
peoples of .A.ssam as well as wn'th some peoples of North Western Himalayas. 

From the analysis a close resemblance ajjijeats between the Rajbansis and 
the Kacharis in respect of this character of whorl on head-hair. As regards 
comparison with the peoples of North Western Himalayas, the position of the 
Rajbansis ami the Kachans is intermediate between the (wo gmigis, namely, the 
Mongoloid formed by the Bhotias and the Ra)is, and the Caucasoid peoples—the 
Kanet-., the Jaunsaris and the Tehri Gharwalis. 


8. A Genetic Survey in the Rarhi Brahmin and the Muslim of West Bengal. 


P. N. BH\TT\CH\RJKF. CaU iiUa 


The paper presents the results of a survey conducted on eight genetical 
ch.iracters, investigated among the R.arhi Brahmin and the Muslim of West Bengal. 

.A|-Aj-B-0 blood .group gene freffuencies are ns follows : 


Rarhi Brahmin (372) 
A, 0-165517 

A, 0-013368 

B 0-216343 

O 0-604773 


Muslim (354) 
. 0-166308 
0-012109 
. 0-243104 
. 0-578479 


The M gene frequencies of the Rarhi Brahmin and the Muslim are 0-5945 
and 0-6075 respectively. 

The Rh (hromosonie frequencies .wiih four .seta, .ire as follows ; 


Rarhi Brahmin Muslim 

R, 0-638471 ... ... "... 0-713157 

R, 0-116873 ... 0-097026 

R 0-061434 ... 0-043188 

R, 0-003752 ... ... 0-013086 

r 0-179471 ... ... 0-133542 





Section VIII: Anthropology and Archaeology 


421 


Secretor gene frequency for the Rarhi Brahmin and for the Muslim is found 
to be 0-4615 and 0-4830 respectively. 

No Sickling is detected in either of the communities. 

P.T.C. Taster gene frequency for the Rarhi Brahmin is ca. 0 41, and ca. 0-38 
for the Muslim. 

Percentage frequencies of Middle-phalangeal hair positive are 57 03 and 47-91 
among the Rarhi Brahmin and the Muslim respectively. 

Percentage frequency of the Colour blindness (in Male) : Rarhi Brahmin 6-91% 
and Muslim 5-61%. 


9. A study on ABO and M. N. Blood Groups, and the ABH Secretion in saliva 
in the Nocte of North-East Frontier Agency. 

P. N. BHATTACHARJBR, Calcutta. 

The .\BO, M N blood groups and the ABH secrete factor were investigated 
in the Node tribe of Triap Frontier Division in the North-blast Frontier Agenej'. 

Three hundred and thirteen individuals were studied for the ABO blood groups. 
The gene frequencies were as follows : .\ = 0-2184, B-0-1271, 0 - 0-6545. 

Two hundred and four persons were investigated for M N blood types. The 
M and the N gene fre(iuencies were found to be 0-8015 and 0 1985 respectively. 

One hundred and eighty-four saliva samples were tested for secretion of .\BH 
substances. The secretor gene frequency was obtained as 0-6652. 


10. RH Blood Types, Middle phalangial hair, and Colour-blindness in the 
Padmaraj (Pod) of West Bengal. 

vS. R. DAS and DADITA BOSK (GHOSH), Calcutta. 

Continuing the genetic population studies among the Padmaraj (Pod) of West 
Bengal 250 individuals were put. to Rh blood group tests using saline agglutinat¬ 
ing anti-C, anti-D and anti-K, and albumin medium agglutinating anti-C sera. 
Chromosome frecjuencics calculated by the method outlined by Mourant are as 
follows : 


R, R, R. Ri R r 

0-587743 0-037992 0 099418 0-019671 0-186585 0 068590 

About 4-8% of the tested population are Rh negative and 95-2% are -Rh positive. 

In 168 males whose colour vision was tested w-ith Ishihara Colour plates about 
4-76% were found to be red-green blind. None of the females tested pos.sessed this 
defect which is controlled by a X-linked recessive gene. 

About 44-02%> of the individuals examined (209 of both se.xes) for occurrence 
of hair on the middle phalanges of both hands w-cre found to be positive in respect 
of this trait and the rest negative. 


11. A Note on the Chance as a Factor in Determining the Sex. 

HIRENDRA K. RAKSHIT, Nagpur. 

The note is based on the analysis of the published genealogies of hereditary 
deafmutism (Stevenson and Ch$es meaUi 1955-6). 

JII—^ 
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(1) At large, the sex roniposition of sibships is found to be in agreement with 
the binomial expectations. (2) Appljing tests of independence, the hypothesis of 
Jastrzebski has been proved valid, i.e. the male-lirst-born sibships are likely to 
be predominated by male sibs and similarly, tlie female-first-born sibships are likely 
to be predominated by female sibs. (3) The all-male-sibship frequencies of the 
data under consideration are in close agreement with the PoisSon expectations. 


12. The blood groups A,, A,, B, O, M-N and the ABH secretion in saliva among 
the Padmaraj (Pod) of West Bengal. 

LAIJTA IlOSR (GHOSH), Calcutta. 

The results of the investigation on blood groups and certain other genetic 
characters among the Padmaraj (Pod) of West Bengal are presented. 

A,--.Vy-B—O blood group gene frequencies were found to be as follows: 

P,=~0.08tJ302, Pj = 0.017608, q- 0 3S0351, r-0-.'^l2(i(i9. 

The secretor gene frequency came out as 48 68% and the non-secretor allele 
frequency as 51 32%. 

The M and the N gene freciuencies were found to be 62-6% and 37-4% resjiec- 
tiveli. 'Ihe results of PTC taste threshold studies and Rli-blood types in the 
same population have been reported elsewhere. 


13. The crystalline structure of bone mineral. 

D. P. MUKHHRJEH and S. R. D.VS, Calcutta. 

Animal bone of different geological ages, modern. Pleistocene, Pliocene 
and li. Triassic have been studied in the powder form by X-Ray diffraction in a 
Deljye-Sclierrer camera of 114 83 mm. diameter. Copper K-radiation through a 
nickel filter was used. The data have been analysed by the method suggested by 
Hesse (1948) and .Stosiel: (1949). The size of the hexagonal unit crystal has been 
found to be given by a,,-940 A.U. and C„-G88 A.H., which agree well with the 
findings of Carlstroin reported in 19.56. 

The patterns of all the specimens mutually aqree in a general way, but they 
undoubtedly exhibit certain graded differences between tlieni, which may be attri¬ 
buted to gradual gain in crystid sire with aging. The modern bone* crystallites 
must be less than 10’ cm. in sire, but the h. Triassic bone crystallites must be 
in lietween 10 ’ cm. and 10 ’ cm. across. The question of applicability of the noticed 
graded differences in ‘dating' skeletal remains is under investigation. 


14. A Genetic Survey among the Tenlulia Bagdi and the Duley of West Bengal. 


NARRNDRA KUMAR, Calcutta. 


During the year 1956-57, eight genetic characters were studied among the Ten- 
tulia Bagdi and the Duley of Chandernagore subdivision in the Ilooghly district 
of West Bengal. 

The gene frequencies for the .AjAjB.O. are as follows : 


Tentulia Bagdi (342) 


Duley (241) 


A, 0-196396 

A, 0-033016 

B 0-304492 

0 O'466096 


0-195218 

0-017636 

0-311248 

0-475898 
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Frequency for the gene M is found to be 0 SS75 and 0-6025 among the Tentulia 
Bagdi and the Duley respectively. With four sera the following Rh chromosome 
frequencies liave been found for the communities : 


Tentulia Bagdi (342) 

R, 0-741119 

Rj 0 116752 

0 000000 
Rj 0013018 

r 0-121112 


Duley (241) 

0-751883 

0-115933 

0-098999 

0-033185 

0-000000 


The secretor gene frequency among the Tentulia Bagdi and the Duley are 
0-5120 and -4634 respectively. Sickling could not be found among 100 subjects of 
either coniinunily. P.T.C. taste thresholds which could only be studied among 
the Thentulia Bagdi yielded the taster gene frequency of 0-4425. Hairs studied 
on the middle phalanges are found to be jiresent on 34 78 per cent Tentulia Bagdi 
and 41-98 per cent Duley individuals of both sexes. Among the males investigated 
4-98 per cent Tentulia Bagdi and 5-94 per cent Duley are found to be colour blind. 


15. M>N, Rh blood groups and A-B>H Secretion in the Rajputs of Farrukhabad, 
Mainpuri and Etah in U.P. and Dholpur in Rajasthan. 

R. vS. NEGI, Calcutta. 

During early 1956, an \ntbropological Survej- was carried out amongst the 
Rajputs of l-'airukliabad, Manipur and litah districts in U.P. and Dholepur sub- 
divi.sion of Bharatpur districts in Rajasthan. The present paper discusses the 
result.s of ]\I-N and RIi blotid groups and A-B-H secretion in saliva. The gene 
fre<iueucy dislrilnition for the above traits is given in the accompanying table. 


16. A short note on the relation between stature and sitting height of some 
Bodo Tribes of Assam. 

BIIUBAN M. DAvS, Gauhati. 

In course of an anthropological investigation carried out among some Bodo 
Tribes of South Goalpara, Assam, data on physical characters including stature 
and sitting height w’ere collected from among 100 male individuals of each of the 
following peoples : Hill Garo, I'laiiis Garo, Pati Rabha, Raiigdani Kablia, Maitori 
Rabbu and Kadiari. The present article deals only with analysis of the relation 
between stature and sitting height of these peoples. 


II. SOCIAL ANTHROPOLOGY 

VT. A. study of the living condition, education, employment, etc., of educated 
trihals living in Calcutta. 

AMAL KUMAR DAS, Calcutta. 

A study of the living conditions,, education, employment etc. of educated 
tribals residing in Calcutta was undertaken beginning from March, 1958 by inter¬ 
viewing them individually in their residences at hours.conv^iient to them. Up-to- 
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date, 105 persons were interviewed, 74 Santals, 21 Mundas, 9 Oraons and 1 Ho. 
Of these, 82 live in messes and 23 with families. 68 are unmarried, 46 married 
and 1 widower. Besides the unmarried ones, 23 married persons also (with their 
families at home) live in messes. Of the 23 living with family in Calcutta 13 
are nuclear type and 10 live in family groups. , 

In mess formation, peoi^le of the same District usually group together, as also 
persons of the same tribe, and further persons professing Christianity have gene¬ 
rally grouped together. 

Of the 105 persons interviewed, 47 professed Christianity and rest 58 arc non- 
Christians including 3 Hindus. 

Of the 105, 45 are non-matrics, 32 matriculates, 7 studying I.A., 2 I.A. passed, 
4 reading I.Com., 3 I.Sc., 4 reading B.A., 2 B..\. passed, 4. reading B.Com., I B.H., 
1 M-.V., B.Iv. Tribewisc, Santals are much more advanced compared to Mundas 
and Oraons etc., and districtwise people of Mulnapur and these of Bankura are 
definitely more advanced. 

Of these persons, I is an Upper Division Clerk, 48 D.D.C., mostly in the 
postal department. Some work as iiostmen, sorters, packers etc. One is M.1/..A., 
one is a Sub-Editor, one is an Asst. Engineer, 2 arc Mail Guards and 2 are proof 
readers etc. 

Some of tliese persons utilise their leisure-time attending night classes pre¬ 
paring themselves for higher education; others play indoor or outdoor games or 
have joined clubs like ‘.Adivasi Club’ or ‘Aboa Gaonta’. 


18. The place of Anthropology in the education of Aboriginals in India. 

M. N. BASU, Calcutta. 

Education among the aboriginals is usually imparted in the family group in 
the nature of imitation and association; some get through initiation rites and 
subsequent discipline. 

Education can be imparted in the educational institution <inly if education of 
both the children and the adolescent is centered round the main occupational 
work of life. The aboriginals are accustomed lo this type of education so it should 
be the duty of the educationists to give proper facilities, by way of their culture- 
trait, in an institution where their education can be set up. So the type of educa¬ 
tion imparted to the aboriginals should not encourage them from being alienated 
from their native soil and environment, but .should rather help them in improving 
their social and community life. 

The present system of education of the aboriginals in India is futile and results 
in useless expenditure of money. A systematic planning is essential in which 
the lingui.stic dogmas or inter-provincial feelings would not find place. It is 
education which can change the ideas and attitude of the alx)riginal3 and also their 
culture, so a thorough planning should be scrutinised by the anthropologist. A 
scheme of their educational policy should be directed lo increase their solidarity. 
It should also equip these people to stand for the right, particularly in their 
rural economy. It cannot be denied that they will be absorbed into the culture 
of the advanced group' through education. So it is advisable that homoeopathic 
doses should be introduced instead of sudden thrust of highly allopathic. 

In this paper the writer has put forth some suggestions for the educational 
planning of the aboriginals in India from the cases studied by the application of 
anthropological field-methods. 
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19. Note on the Socio>medical survey among the Toto. 

B. K. ROY BURMAN, Calcutta. 

The Toto are a small tribe on the border of West Bengal and Bhutan. Accord¬ 
ing to the census of 1951 their number is 314. A Socio-niedical survey among 
them was conducted by the autlior with assistance f)f Dr. Asish Dutta—a qualified 
medical man. As a result of the survey significant correlation was obtained in 
frequency of some of the diseases and some of the social habits, hygienic and 
food habits of the Toto. 


20. Fertility Study of Ahir Women in a Delhi Village. 

M. S. A. RAO and AvSHISII BOSE, Delhi. 

A good deal of confu.sioii in the study of the fertilitj pattern of women 
in rural India is due to the reliance on the age at marriage. Since in most rural 
areas, marriage is only a ritual union without involving immediate consumma¬ 
tion, it is not of functional significance for fertility studies. Much of the con¬ 
troversy regarding the effect of raising the age at marriage on fertility is unrealis¬ 
tic in the absence of adequate data regarding the age at nuptials. The object 
of this paper is to present a working model for fertility analysis based on four 
ages and six intervals, viz. (1) age at marriage, (2) age at menarche, (3) age at 
nuptials, (4) age at first birth, and intervals between (i) menarches and marriage, 
(ii) nuptials and marriage, (iii) first birth and marriage, (iv) nuptials and menarches, 
(v) first birth and menarche and (vi) first birth and nuptials. Our study of 119 
over-niaried Ahir women in Shamepur village on the basis of data collected by 
Mrs. Saroja Rao shows that the average age at marriage of women of the older 
cohort (present age : 30 years and over) is 11-8 years, while in the younger cohort 
(present age ; below 30 years) it is 13-6 years, a figure still much below the statu¬ 
tory minimum (15 years). The age at nuptials of women in the younger cohort 
is 15-4 years compared to 14-7 years of those in the older cohort but this slight 
increase has not brought about any decrease in the age-specific fertility rates in 
earlier years. Because of the smallness of numbers, no generalisation can be made 
but the analysis does indicate that it is doubtful if raising the age of marriage 
of women in the rural .social context will bring about a fall in fertility. It is 
hoped that surveys conducted on similar lines in various parts of India will throw 
more liglit on this controversial problem. 


21. Early training and personality development. 

U. GUHA, Calcutta. 

An attempt has been made in this paper to show that in light of the informa¬ 
tion gathered from one of the preliterate tribes of India, namely the Bhil of 

Dhar State, Central Ind'a, it may be said that personality traits to a large extent 
are culturally determined and that the role of sex is assigned by the society. 
The social conditions are such among the Bhil that certain common personality 
traits are encouraged in both the sexes while others differ radically. Both are 
obedient to authority and thriftless. Both are familiar with the sexual act, child 
birth and death at an early age. Both divide the world into two divisions—'we’ 
and ‘they’ i.e. the strangers. But while the Bhil man is bold and competitive, 
the Bhil woman is mild and co-operative. The Bhil man is noisy and aggres- 

^ve, the Bhil woman is quiet and passive. There is an insistence on the Bhil 

boy to grow up quickly and acquire proficiency in special techniques. The Bhil 
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.i^irl liiis no puberty ceremony; uotliiiig to mark her growing up. Her childhood 
cradnally merges into alolescence and thence into adulthood when she gracefully 
but cpiietly takes her place in society. 


22. Periyapalayam Goddess. 

M. S. GOPAIvAKRISHNAN, Madias. 

'I'lie worship of a female deity in rural and urban regions is observed to 
tins day in many places of .South India. l’eri\ajialayain in the Tnvellore taluk of 
the Chingleput District is the abode of a reputed goddess in whose temjile Tclegu 
speaking Halija Naidus are priests for many generations. It has legends of origin 
as to how a piece of stone was discovered and how the Naidus came to be the 
])riests tlierc. This jiaper attempts to show tire beliefs and practices of the many 
flimlus who come to this place in large numbers in the months of August- 
Septeniber. Till the end ol lysO animal sacrifices were given to this deity. Some 
of the interesting customs which Her devotees adopt to please Her .are : 

(i) Pural Thandam, 

(n) Adi Thandam, 

(iii) A'^eppan Seali, 

(iv) Mudi Koduthal, 

the meaning of winch all are e.vplained in this paper. This is a very popular Hindu 
shrine not much influenced by Brahminic waiys of worship. 


23. Hunting festival of the tribals of the Ayodhya Hill. 

SAJIITA RANJAN SARKAR, Calcutta. 

Some changes from the traditional hunting festival of the tribals observed in 
the .\yodhya Hill have been noted in this jiaiier. 

A few generations ago, this festival was directly associated with socio-religious 
activities of participant tribals. At present it has been transformed into a fair with 
special tendency towards revelry. But to maintain its hunting tradition, women 
are still debarred from participating in it. 

Eilucated tribals are not in favour of performing such festival and it appears 
that association of religious theme of the festival with Rama, the epic hero of 
Hindu neighbours, may be one of the reasons. Place of traditional hunt council 
that used to regulate social laws is now filled up by government officials and 
popular government administrative institutions. Finally, poor economic condition, 
reservation of forest, dearth of games have severely hit the festival. But on the 
other hand it need be noted that some people are now associating the festival w’ith 
Santhal rebellion of mid-19th Century and it is not unlikely that by this association, 
the festival may attain a new politico-social significance leading to its revival in 
more vigorous form. 


24. Bilateral Clan sueceMion in Ea«t Africa, 

TT. R. BHRRNFRLS, Madras. 

Bilateral Clan Succession is found among matrilineal Wa-Mwera,—the uortliem- 
most outpost of the Yao group in the Southern Province of Taganyika and also 
among the Luguru cluster of likewise matrilineal Bantu speakers in the central 
Eastern area of the country. 
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The two systems differ structurally; the first (Mwera) forming unbroken matri* 
and patri-lines for female and male descent groups respectively whilst the second 
(Luguru) system forms unbroken malrilincs for female descent groups only,—not 
for male. The systems are explained and demonstrated on two sample genealogies. 
Some aspects of culture-geographical juxtaposition are considered. 


25. A Preliminary Note on the Clans and their Segmentation among the Dhurwa 
of Marenga (Bastar). 

KID.^R NATH THUSU, Calcutta. 

This paper is based on field-work carried out during Vebruary and IMarch 1958 
in the Dhurwa village of Al.irenga (South Bastar). It offers a brief description of 
the structures and the functions of the various clans among the Dhurwas of the 
village mentioned above. It also deals with the lineal segmentations within the 
dominant Nag clan. 

It was observed that the clans arc patrilineal and patrdocal in character with 
some totemic affiliations. These clans do not, however, have any rigorous political 
or economic functions, and therefore, cannot be strictly labelled as corporate 
groups. On the other hand, the lineal segments in the Nag clan, such as the 
1‘elash, Bodka, Dhur, Neutak and Kecliak, do have common ritual functions. 

Daslly, an interesting and anomalous case of acceiJted deviation from the 
principle of exogamy was noted with reference to a segment of Nag clan which 
is believed to have settled in village in recent times. 


26. Cousin Marriage among the Riang. 

BIIABANANDA MUKHRRJER, Calcutta. 

The Riang of 'I'ripura practise both parallel and Cross-Cousin marriages along 
with clan exogamy and endogamy. The incidence of paternal parallel-cousin 
marriage is high. The paternal parallel cousins (male) are socially very important 
in the joint household of the Riang. In the kinship structure, the cousins are not 
di.stiuguished. Comiiarison with other tribes and communities having family 
endogamy or cousin marriage, has been made in this paper to account for the 
jKissible origin of the parallel cousin marriage among the Riang. 


27. ‘Deogotia’ Lineal Group among the Bhatra of Kinjoli (Baetar)—Its Structure 
and Functions. 


J. S. TANDON, Calcutta. 

This paper, based on field work done during October 1957, to IMarch 1958, 
among the Bhatra of Konjoli, which is one of the six most thickly populated villages 
of northern part of Jagdrdpur Tahsil of Bastar district, is mainly concerned with 
delineating tlfe various functional ramifications of the patrilineal segment of a 
clan, known as Deogotia, 

The members of the latter group are strictly exogamous and claim to be 
descendants of a common ancestor up to whom genealogical relations may or may 
not be traced. A dynamic interaction of the processes of “evolution” from the 
base-line of neuclear family and “devolution” from an unmanageably large sire, 
appears to keep the size of this highly functional corporate group to an optimum 
limit. 
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Among the multiple items that contribute to the cohesiveness of Deogotia 
group, besides the features of a tradition of common ancestry and the principle 
of exogamy, may be mentioned the following : proximity in residence, common 
shrines, common offices of lineage head, pujari, sirha etc., common ceremonies 
such as Amus and Noakhani etc., obligatory observance of ritual pollution by the 
entire group, various reciprocal economic ties, and representation as a group in 
cases before the Panchayat. 


28. A Socio-economic Study of the Markets of Pargannah Barabhum, Purulia. 

BIMAN KUMAR DAS GUPTA, Calcutta. 

The institution of weekly market was selected for anthropological investigation 
as a i)art of our general search for a unit larger in scope than the village community 
for the study of inter-ethnic relationships. Unlike an economist who would focus 
his attention primarily on such items as fluctuations of prices of various commo¬ 
dities in relative proportion of import and export with reference to a market, we 
are here concerned mainly with viewing the market as a characteristic network of 
inter-group relations and secondarily, as a characteristic inter-locking of spatial 
uriiTs forming the socio-economic hinterland of the market site. This particular 
2 japer jiresents data on four such weekly markets of slightly varying tyiies, namely, 
those located at Burdwan, Balaranijiur, Barabazar and Bamandiha, keei)ing the first 
one as the model and the others as variants. 


29. The Annual Cycle of Agricultural activities in a Dorla Village. 

DURGADAS IIAJRA, Calcutta. 

This paper deals with a brief account of the annual cycle of agricultural acti¬ 
vities of the Dorla, a tribe of South Bastar about whom there is practically no 
published ethnographic data. 

The agricultural activities of the Dorla centre round the cultivation of a kind 
of millet locally known as ‘janna’. They practise dry cultivation with ploughs and 
thus, in terms of technological efficiency, occupy an intermediate position in between 
the extensive wet cultivation practised in north Bastar by the Muria, Bhatra, 
Dhurwa, etc., and the shifting cultivation of the more primitive tribal groups such 
as the Hill Maria of Abujhmar. 

The data were collected during February-March 1958 from the village of 
Injiram, situated on the bank of the Kolab river and lying miles north of 
Konta on the bus route connecting the latter town with Jagdalpur. 


30. The Study of Social Integration in a little community. 

GOURANGA CHATTOPADHYAY, Calcutta. 

The paper in the beginning, describes the unifying factors in the social, 
religious, economic and political life of the inhabitants of a village in West Bengal 
during the pre-Independence Era, and then proceeds to show the changes that 
occurred in the wake of Independence due to external factors, and how, though 
the apparent unity of the villagers was disrupted, a iinity in th^ broadey sense ia 
on the way to being achieved, 
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31. From Houiehold Religious Ceremonies to Village Festivals : A study of 
changes in a Little Community. 

GOURANGA CIIATTOPADHYAY, Calcutta. 

Tlie paper begins with a description of the six comrnnnilj' festivals and the 
leuiples, iiriesls and families connected to these festivals of a village in West Bengal. 

Next, the paper tries to show how the house-hold worship had to give way 
lo community festivals due to economic reasons in the first instance. Once this 
was done, the villagers gradually changed their outlook towards these ‘pnjas’ and 
came to look upon them as their own. 

This new outlook again fostered a feeling of depri\ation and humiliation in the 
minds of the majority of the villagers, who are the so-called lower castes. So, 
when they united to fight against economic oppressions, they also demanded 
equality in the religious life. Origiually the change over from house-hold worships 
to community festivals was a very gradual process. But this last change came very 
quickly. There was not only the economic factor pushing from behind, but also 
the urban influence which lent a hand lo the mighty heave that h.is so far resulted 
in the field of religion in achieving the control of the festivals by the majority of 
the villagers. 


32. Community-ctructure in an Artisan Village of Pargannah Barabhum. 

JIRMliNDRA NATH llANURJIiR, Calcutta. 

Baro .Snsni, an artisan-dominated \illage in Pargannah Barabhum was selected 
for detailed study, as a part of the general formation of indigenous slate among 
the Bhunnj tribe of Manblmui. .\n attempt was first of all made in this i>aper 
to examine how far this particular vdlage is a self-sufficient unit and how far it is 
connected lo and is dependent on a larger setting. Villagers of Baro Snsni, have 
reasons to have a feeling of unitv, as l>eiug the main possessors of lauds within 
an aiea demarcated m terms of land-revenue unit and in p<issessiou of sacred-spots, 
village-council, some of the secular as well as .sacied officials and major lestivnls 
in common. t)n the other hand, social relations of the villagers extend beyond 
the limits of the village in lineage-relationship, affinal or marriage ties, in procure¬ 
ment aud supplj of ritual services and daily labour etc. The paper also deals with 
various kinds of inter-ethnic relationship within the village, the hierarchy among 
the same groups in terms of ritual status, political power and sizes of economic 
holding (mainly in terms of land). I'inally, a tabic has been given to indicate 
the extent to which various groups pursue their traditional calling. 


33. Social Organisation of Dusserah Festival in Bastar. 

SrR.VJlT SINHA, Calcutta. 

The former feudatory state of Bastar, with its high coucentratiou of "tribal” 
liopnlation (over 72% in 1931 census) is commonly regarded as one of the most 
isolated enclaves of "tribal” cultures in Central India. In Ibe heart of the same 
area, at Jagadalpur, we witness a highly complex festival, the Dusserah, which 
used to be sponsored by the ruling family of this former feudatory state. The 
complexity of this festival, which brings together many of these "tribal” groups 
mentioned above, will be apparent when we note that its organisation involves 100 
distinct specialised roles (managerial 13, ritual 51, and labour 36) played by appro¬ 
ximately 4,214 persons, 16 ethnic groups (13 Hindu or Hinduised groups aud 3 
"tribal" groups) in exclusive roles, intensive participation by members of 14 

III— 55 
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Pargannas covering 650 or more villages from an area of over 2,000 square miles 
and final.y, the occurrence of ritual activities in 22 discrete sites. 

Analysis of our data reveals that territorial affiliation (mainly villages in the 
context of Parganna) is by far the most important basis of organisation of the 
festival and that, even in the roles exclusively aLocated to particular ethnic groups, 
specilic territorial affiliation is an essential additional condition appended to the 
same allocations. 


34. The social mobility of the Bhils of Banswara and their place in the regional 
social structure. 

SURENDRA KUMAR NAVLAKIIA, Calcutta, 

The jiapcr re\iews the Bhil Societ}' of B.iiiswara in a regional social perspective. 
It is revealed that the Bhils luul occupied a i)lace a-, ‘caste’ for (luite a length of 
time while their clear aSHicnineiit to the 'Iliniln tai-^te’ dates comparatively to 
recent times which riBo s\nclironi/is wiili tluar nolictahle ascent in the regional 
Hindu Caste Scheme. 

The coqr-ie of events and the causal sc<pieiice which led to the perpetr.ation of 
these social changes have been examined and an einphasi.s has been given to the 
enquiry of certain fundamental issues and the nnderlciug social mechanisms where¬ 
by the tribal social groups get admitted to the Tlmdu Caste Structure. .Vn attemiit 
has been made in I'ontmiiation of the above theme- to discern the ba-.ical internal 
character of the Hindu Caste Organisation and the principles around which it is 
structuicd which makes it apjiear so catholic in its attitudes towards admitting 
foreign social groups within its folds. 


35. The Chirmars of Midnapur. 

PR.XBODH KUMAR BIIOWMICK, Calcutta. 

The main subject of study in tins jiajier are the “Cliirm.irs”, a fast disinte¬ 
grating tribal jieople of Midnapur district in West Bengal, who are now eoncen- 
trated in a compact area on the outskirts of Midnapur Town called “Chinnarsai”, 
although these peojile had their liabitats in the dense jungles widely spread over 
the district till a generation or two ago. Their mam occupations were hunting 
and fowling and collection of forest produce. But with the march of time, the 
iinjiact of ecological, political and economic conditions have brought them within 
the near fold of civilization. The Chirniars are only alxmt 36 families now living 
in a compact mass at “Chinnarsai” within the jurisdiction of Midnapur Munici¬ 
pality. A few of them are also found at Bagnan in the Howrah District. 

The word "Chirmar” has been derived from the Hindi words “Chiria” mean¬ 
ing an animal and “Mar” a killer The two together mean a liuiitcr or trapper. 
These people have their peculiar .social, religions and clan organisations, the 
special features of which have been discussed in this paper. 

Economically and educationally backward, this tribe has now been striving 
hard to reestablish itself on a more firm economic footing. They have done away 
with most of their time-worn prejudices and have begun to seek the advantages 
of a civilized life which the local conditions and opportunities could afford them. 
Besides taking to any paying profession, they are making an effort to get the 
youngs of the tribe educated so that at the not too distant future, their com¬ 
munity could be entirely freed from poverty and ignorance. 
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36. The rituals of the life cycle of the Lodhas. 

PRABODH KUM.'\R BHOWMICK, Calcutta. 

The Lodhas are a major tribal population inhabiting the hilly jungle tracts of 
West Midnapur in West Bengal. Prior to the revocation of the Criminal Tribes 
.\ct in 1952, they were known ns a criminal tribe. 

The main occupation of these people, due to the environmental limitations, is 
tile collection of jungle products and .selling these for money in the nearby 
markets to procure the various other items of daily necessities required to sustain 
the life. Lately, a small minority of the peojile have taken to agriculture. 

Although tribal in nature, the Lodha Society has its own customs and con¬ 
ventions akin to those of the lower caste Hindus and as a race, they trace their 

origin in this .section of the Hindus. Some of the peculiarities in the social frame- 
Mork and practices have been dealt with in this paper, mainly related to the life 
cycle of individuals ns a part of the community. 

.As a people the Lodhas behave quite like civili/ed men in some of their social 
and re'igious ceremonies. They determine pregnancy of a woman from the date 
of the stoppage of the menstrual cjcle as we or other people do. They enforce 
certain taboos on a pregnant woman in respedt of her movements and food. Besides, 
these women have to wear chnrm.s and amulets to keep au’ay the evil spirits from 
harming them till the child has been born safily. 

•Vfter the child has been nurtured f(jr five or .seven months, according as it is 

a male or female one, a rice feeding ceremony is held, .\fter child birth, they 

f)bserve an unclean 7 )eriod for 21 days. 

Marriage of the girls are generally performcil before they attain puberty. As 
such, till maturity, sucli girls do not live with tlieir husband. .After a girl had 
her first menses, slie could live with her liusbaiid, after a ceremony called ‘Phul 
Hekhana’ or showing of flowers. A second nnrri.ige is performed then. 

The bride is selected by the groom’s parents and a bride-price has to he 
offered after the final selection. The in.irriage is performed by the Kotal or the 
Dehcri, or sometimes by a near relative. Sometimes the domestic skill of the bride 
is tested Iw asking ber to carry beavy pitchers filled with water or sand to quite 
a long distance. There are other peculiar observances in connection with marriage 
•Is detailed in this paper. 

When a man dies, he is either cremated or buried. In every case, the mourners 
observe an unclean period for II days and take a juiriticatory bath on the termi¬ 
nation of the mourning jieriod. They shave and pare off their nails and offer rice 
halls mixed with clipped hair and nails as food to the spirit of the dead. Holding 
of a communal feast terminates the mouniiug period. 

The.se and other asixets of the Lodha sixriely indicaie that they are well on 
the road of approach to civilization tlmn being enclosed by the original tribal 
culture. 


III. ARCHAEOLOGY 

37. A Note on agate intluaCry at Cambay and its distribution in India. 

B. K. CHATTRRJEE and ARABINTJA BASU, Calcutta. 

This paper deals with the agate industry at Cambav, a coastal town of Bombay 
State. The industry has been in existence for about 2.000 years. The methods of 
manufacture have been discussed here and its distribution in India has also been 
shown. 
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Agate is variegated stone composed of nearly pure silica (silicon dioxide). 
I’arallcl bands of colour are often characteristic. Different varieties of agates occurs 
in different places in India and its characteristics have .also been discussed. 

In India, agates are mainly found in Bombay Stale, but mines exist also in 
Bengal, in the Eajmahal and Singlibhum Diatricl.s, in Hyderabad, in Jubbalpur and 
in Riidok district of Kashmir. * 

In form of microliths aKo, llie agates are found chiefly in Banda district and 
Vindhyan Range, in (lujrat proper, in Bellary districts and in Brahmagiri. 

Cambay, a traditional centre of agate industry in Bombay was visited for 
observing the method of its manufacture. The process includes successive stages 
of baking, rubbing, chipping, flaking, tempering, boring, and polishing. 

Artificial agate industry is rapidly growing in Germany and other foreign 
countries. The introduction of artificial agates in Europe has seriously interfered 
with the industry in the recent years. This industry should be properly revived by 
adopting modern techniques and could be utilised as a source of earning foreign 
e>. change. 


38. 1 he Persistence of Palaeolithic Types among the Stone Artifacts of Ceylon. 

V. E. P. DERANIYAGALA, Ceylon 

Ceylon was geiitTally thought to possess an admixture of -.tone iinidcnients of 
various ages as surface deposit'', and the types of artifacts ihii'.' olit.lined in asso¬ 
ciation r.inge from the 'Sohan’ ilown to pitted, ground, and ])olished neolithic ones. 
Pre-icntly, excavation of stone age burials has brought to light the tact that this 
association of archa’c as well .'s of edianced t>pes occurs wiili stone age skeletons 
that are no older than the mesolithic. 'Ihc ]X)ssibilily that maii\ of the surface 
finds, both of Ceylon and of India, are the work of such a rice is here put forward. 


39. Kitchen Midden Industry of Andaman Islands. 

I’. C. I)CTT.\, CalcutM 

During the winli r inonllis in 1952, some Kitchen Midden fiiuls were unearthed 
from the Beehive Island (Amlainan), and on the basis of surfaci- exjiloration on the 
ea.stern coast of tin- island, a tri.il trench wa.s laid accordingh, which has yielded 
the following :— 

1. Stone-implements [.\JkroliUis), 

2. Potsherds, 

3. Shells of Molluscs {Area grauoia (1/inn.) and Cyrena ', 

4. Animal remains of Pig (Sus .Andamansis), and 

5. IInm.an skeletal remains. 

Kitchen Midden, as its name implies, consists mainly of masses of kitchen 
refuse that has been cast aside by man along with household and other materials- 
This paper presents the report of a study of this kitchen midden industry. 


40. A Note on the deposits yielding FIake>scrapper Industries on Chert. 

R. V. JOSHI, Bombay. 

Since Dr. Sanka’ia’s discovery, in the Pravara Basin (Bombay State) in the 
year 1956, of small Stone-Age tools comprising flake-point-scraper assemblage made 
on chert or other siliceous materials, several new sites from Centra] India, Bombay 
State and the nortljern Mysore State have yielded similar type of artifacts. 
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The tools from these distant areas are alike typologically as well as in the 
material used in their manufacture. The sediments associated with them, however, 
are varied, viz. gravel and cross-bedded sands (gravels II and III of the Pravara 
and the Godavari), brown sands and overlying fine gravel (Tainmhal on the 
Malaprabha), and coarse silt (in the valleys of the Son and the Ken). But although 
iliere appears to be some dissimilarity in the various deposits, their physical 
characters such as size and stratification (absence of layers or cross-bedding) in¬ 
dicate their formation under drier climatic condiiious. The associated tool in¬ 
dustries i.e. Series II ty])e of tools thus belong to the Dry Phase that followed 
the earlier Pluvial Cycle. 


41. Pali, Pall, and Pali. 


T. V. MAHALINGAM, Madras. 

The author discusses in this paper the meaning and significance of the term 
Pff/i used in three Brahmi inscriptions of the Tamil country. He thinks that the 
P5,ll which was also known as PaH originally meant a bed or sleeping place used 
by the Buddhist, Jaina and Apivika monks, and in course of time came to designate 
their residence and later still by extension it came to denote the hermitage of the 
monks and the temple attached to it. He suggests th.it /‘tffi lame to be so called 
because it was exclusively the language of the monks who resided in the Piilis. 


42. Recent explorations in Hoshangabad. 

S. C. MALIK, Baroda. 

In March, 1958 a short exploratory visit was made to Hoshangabad, Madhya 
Prade.sh. The sole aim was to study the frequently referretl tti localities of 
De Terra and Paterson, to gain first hand knowledge si>eetall\, since the author 
had helped to carry i>ut a river vallev survey orcani/ed by the M.S., I'niver.sity of 
Baroda, on (he Narmada at Mahesliwar in 1957-58. 'file luicro’ithic site of the 
.Vdamgarh hill was also explored. This visit was abo to collect specially tools of 
the Middle Stone age and the microhlhic industries, to make a typological study 
since this had not been done by He Terra and Patterson. They have neither 
illustrated nor described these industries. 

Observation deviating from those of De Tcira and P.Uerson, of tlie.se localities 
at Hoshaiig.ibad made it imperative to bring out this jiaper. Similar to the iiroblein 
of the presence of Karly Stone age tools in the lateritic pits of the .\damgarh hill 
is that of the presence of similar tools found in the black soil of the surrounding 
agricultural fields. .‘\re tbese fields, a mile and a half .south of Narmada, an old 
terrace ? 

In conclusion, it is emphasized that a stndy afresh is needed of sites worked 
by the pioneering workers because of not only in light of fiesh surveys in other 
areas but simply to confirm and verify them since the foundations of Prehistory 
are based on these reference and type sites. The stress is also laid on fresh river 
valley surveys in different areas of the countries based on scientific lines. 


43. Ston« Age industries of the Setara district. 

S. C. MALIK, Baroda. 

This paper deals with tfie explorations carried out during the season of 
December, 1956 to June, 1957, in the vSatara district, Bombay State. The area, of 
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tlie thirteen sites discovered, covers Mahahelshwar, Paiicligani, Satara town and 
Wai. The two latter sites are located on the banks of the Krishana river. The 
finds are mostly from the surface except those found in the river sections. 

Judging from the location of the sites, the Microlithic people preferred hills— 
higher ground—overlooking fresh water pools. But they also inliRbited remoter 
jungle areas which are far away from the transcontinental highway of communica¬ 
tion and cultural dicusion. 

The T''arly Slone age or the Lower I'alaeolithic is conspicuously absent from 
this collection. But a rough outline regarding the Middle Stone age and the 
microlithic industries is discernible. 

The tools of the Middle Stone age found in the bed of the Kri.shana river are 
similar to those found in areas of Bombay, Neva.sa Mahesliwar, etc. It seems 
probable that there was a typological development of this industry into the Non¬ 
geometric microlithic industry which in turn specialized into the Geometric in¬ 
dustries. In the geographically backward areas of the country the Microlithic 
peoples seem to have survived very late into the historical period, the I6th to I7th 
century .\.D. The evidence for this comes from the Mahalielshwar area where a 
beer bottle glass core was found. This evidence gives the new upper limit for the 
Microlithic industries whereas the I'lnding of small flake-blules and a microlithic 
core in the Upper gravel of the section on the Krishna river gives the lower limits. 
This long spread of the microlithic industnc!- in time is confirmed bv other sites 
in India and abroad. 


44. Lithic tool industries of the Chalcolithic cultures in West India. 

S. R. RAO, Baroda. 

The microliths of the Chalcolithic phase in India differ considerably in function 
technique and typology from the microliths of the mesolithic phase. The excavation 
by the author at Rangpur, a Chalcolithic site in Saurashtra has brought to light 
microliths with geometric forms unassociated with pottery in pre-Harappan levels. 
The Ilarappans used chert blades without retonch. In the transition phase of the 
Harappa culture and later on assymetrical flakes of jasper and agate were worked 
into scrapers. More than 40 chalcolithic sites have been located as a result of the 
survey of Kutch, Saurashtra and Gujarat during the year 1953 to 1957 and some of 
them are excavated. In the jKJSt-IIarappa period parallel-sided blades of chalcedony 
with crested ridge or crudely worked scrapers of jasper and agate were used 
depending on the nature of the raw material available. Microliths with geometric 
forms unassociated with pottery were found at several sites. Lunates and flake- 
blades were the chief tool types. Parallel-sided blades with crested ridge found 
at Gop in Saurashtra and Jaora in Chitogarh Distt. are also unassociated with 
pottery, but absence of pottery does not mean an early age. The microlithic sites 
arc classified as follows 

1. Sites with geometric microliths unassociated with pottery. 

2. Sites with parallel-sided blades and cores wdth crested ridj:e but unassociated 
with pottery. 

3. Sites with parallel-sided blades crested ridge and scrapers associated with 
pottery. 

4. Sites with blades and scrapers is defisite chalcolithic context. 
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45. The shouldered celt in Eastern Indio. 

DHARANI vSliN and GAUTAMSANKAR RAY, Calcutta. 

The typology, distribution and chronology of tlie so-called shouldered celt have 
been discussed with special reference to ha^-tern India. The probable functions 
of the different types and their anthropological significance have also been dis¬ 
cussed with reference to a wider cultural setting in SI? Asia. A classification with 
nomenclature based on typology and functions has been suggested. 


46. Quarternary pebble, core and flake cultures of India—An Appraitai. 

K. V. vSOUNDARA RAJAN, haroda. 

In this paper, a bird’s cyc-view is taken of the broad technological cultural 
i-nleria involved in the Old Stone Age tool industries nf India in the light of recent 
rese.irch and of the better-worked out parallel culture data from other parts of 
the Gld World. In particular, a few outstanding issues such as the assessment 
of Solian cultural influence and [Middle Stone Age developments in India, have been 
given scrutiny. A comparative chart of .Stone Age cultures for the .\fro-.\sian 
regions is also presented, based on published researches 
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Abstracts 

MEDICAL SCIENCES 

1. A note on the electrophoretic pattern of Serum Proteins in acute haemolytic 

anaemia in rats, 

Mrs. \'. V. CH1I*L,I'NK.VR nnd M. SIRvSI, 

I’henj lliydrayiiie in 12 mg’./kg. ilosc- incluci-s severe liaeniolylic anaemia as.sociateil 
with pathological involvement of liver, si)lccn and other organs, simulating those 
observed in acute experimental malaria. Since the etiological factors and the 
.sequence of events involved in the liaemoly.si.s are <lifferent, a .study of hiochemitvl 
changes in thi.s condition has been carried out and compared with those observed 
in other toxic and haemolytic states. 

Klectrophoretic Cindies tin rat serum proteins in phenyl-hydraziiie-inditced 
haemolytic anaemia ol rats indicate practically no alteiation in total serum protein 
but apjiret i.'d.h- increase in y globulin and a slight decrca.se in albumin. No marked 
changes in j, and and /i globulins, and lui new components have been observed 
Mobilities do not show any change in thij palhologic.-il slate. 

Since no infective or antigenic stimulation is involved, no ixplanaiion can be 
offered for the large increase in the v globulin fr,.ction observed in the h.icmol>lic 
anaemia. 


2. Effect of chorionic gonadotrophic hormone on spayed mice and rats. 

N. K, ROY, S. K. 0.\NGT7LI and vS. R GITO.mi, Calcutta 

tlbservation on the tcsult of castr.tlion in inaminals indicate .tlial wherever 
specific .structures are associated with the sex, castration affects their growth, in 
young rats and mice, after ovariectomy, uterus and vagina become infantile, mammae 
remain undeveloped and se-x-ct’cle doe.s not occur. Zondek and A.schhini found 
that urine of pregnant women is a very rich source of material which induces eslrus 
in spayed rats and mice. A series of experiments with alcoholic precipitate of 
early-pregnaucy urine when administered Ixitli per mouth and subcutaneously to 
our inbred alkino rats and mice showed that urinary principle thus .separated 
cannot affect eslrus even at a very high dose level. The .same spayed mice, how¬ 
ever, respond quickly to estrogen at a much lower dosage. It is thus appjirent that 
estrogenoHs material present in pregnancy urine is not available in free state to 
cause eslrus. It has been ob-served that even after initial *i>riming with estrogen, 
the urinary fraction cannot produce any result. But significant development was. 
however, noticed in these latter group of animals as regards body weight and 
deposition of fat in the abdomen, which was particularly absent in un-prinied 
animals. The sex-characteristic however remained infantile in both the groups. 
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3< Effect of benzene and bromobenzene adminiitration on glucuroaide excretion 

in rabbits and cats. 

D. ROY CHOWDHl'RV yiul 1). 1>. SADHU, Calcutta. 

Rabbits excrete quantitatively more glucuronides than cats in normal and experi¬ 
mental conditions. Excretion of ester, total ami ether Rlucuronides in rabbits and 
cats per day per animal is 18-22 mg., 44-40 mg., 34-40 mg. and 14-19 mg., 28-37 mg., 
7-14 mg. respectively. After admini.stralion of ben/enc and bromobenzene there is 
about 80-90% iucrea.se in the excretion giucnro3iides in Rabbits while the percentage 
increase in the excretion of total ghicuronides in cats is between 60-70%. The 
liver glycogen content is rabbits after administration of tlie.se compounds show- 
sign of depletion. The normal liver glycogen content varies from 4-2-4-8 per cent 
while after administration of benzene it ranged from 2 4-3 0 per cent. 

The nitrogen excretion in rabbits .nid cats following such administration did 
not change. 

The results indicate a rliffercnce in the cajiacitv lo form glururonides in these 
two species of animals 


4. In vitro studies on tlie anthelminitic activity of Carica papaya (Linn) seeds. 

M. K. KRISHNAKUMARI and S. K. MAJUMDER, Mysore 

In vitro studies on Toxascaris traus/uga and Aacaris sp. witli Carica papaya 
seed in Ringer-Lock medium demonstrated the virmieidal activities of the seed. 
The activitj- of one gram of papa\a ,setd (Honey dew variety) was found to be 
equivalent lo 2!^0 mg. of piperazine citrate 

The ascarii'idal activity was more in freshly powdered seed than one iKiwdcred 
and stored under room t( iiiperatiire. The loss of potem-v in stored powder of the 
seed was significant within one week of storage Preliininary feeding trials with 
albino rats have indicated that feeding even at a level of 1300 mg./kg. body wt. 
(active ingredient present in 5-2 gins, of fre.sh whole seed) for three weeks had 
no adverse effect on growth, 


5. Tracer studies on Vitsunin Bu absorption in normal individuals and patients 
with tropical nutritional anaemia. 

S. KAUL, DAS GUPTA, N. R. KRISHNAN and D. N. S. RAO, Poona. 

Considerable controversy exist^ about the aetiolo.^cal factors rey^omiible for .the_ 
ca.suatTon of ^ropic.al^ nutritional inegaiobiasUc.._ 3 naetni{i. One of the basic problems 
which needs elucidation is the absorption of vitamin B,,. 

We have u.sed urinarv cxcrcticn follqjying an oral do.se of radioactive Cobalt_ 
tagge d vitamin in accordance with modified Schilling technique, for the 

purpose. Ten normal males were studied and th^eir total urinary e.xcr^tipn^ Jn 
terms of the percentage of the oral dose, was determined. 

Of the fourteen patients di^nosed as suffering from nutritional megaloblastic 
anaemia, ~ se^n~ sh^'ed~a Tow ex cr etion^ w hich was' not significantly altered by the 
simultaneous administration of 50 mg. 6F a purified intrinsic factor preparation. 
This finding is contrary to the present theoretical explanation for such cases of 
"nutritional” anaemia. Further study to iovetlgate the problem is in progresi. 

Ill —56 
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6. The nature of antagcaium to hexamethonium bromide (HMB) at the autonomic 
ganglia. 


J. K. MOHANTY, Cuttack, (Orissa). 

The nature of antagonism to hexamethonium by its metabolites A the autonomic 
ganglia was studied by using vascularly isolated perfused superior cervical ganglion- 
nictitating-menibrane preparation in cats (Mohanty, 1955). The perfusing medium 
was a blood substitute as reixirted before (Mohanty, 1957). Plasma of patients 
under HMB treatment presumably containing the metabolite of the drug and 
HMB solution treated in vitro with the liver principle isolated by the author 
(Mohanty, 1957) was used in the test. The results of this study indicate that the 
degradation product of IIMB antagonises the effect of the parent substance at 
the autonomic ganglion. The nature of antagonism seems to be reversible dynamic 
equilibrium type. 

The concentration of degradation product of HMB in the blood of patients 
under treatment with this drug increases gradually and that the maximum is 
reached in several weeks with the ccntinuauce of the treatment. After the drug 
has been discontinued there is a progressive reduction in the concentration of 
HMB metabolite in the plasma of treated palients. 


7. Pharmacological studies of some quinolyl-thiazole derivatives. 

J. K. MOHANTY, B. N. DAS and B. DAS, Cuttack. 

Twenty compounds which are quinolinc-thiazole derivatives were tested for 
antihistaminic and spasmolytic activities. The potency of the compounds in pre¬ 
venting contraction of isolated guinea-pig ileum produced by histamine, and block¬ 
ing the histamine-induced hypotension in dogs were studied. Spasmolytic property 
was also studied on isolated tissues by using acetylcholine as the spasmogen. Out 
of the compounds studied only three exhibited antihistaminic activity. Of these 
two are very feeble histamine-antagonists. But the remaining one M51-BB (Code 
number) seems to possess strong antihistamine action. On isolated guinea-pig 
ileum it produced 50% blockade of effect of a standard dose of histamine in a 
concentration of I in 50,00,000. Studies of relative potency shows that this com¬ 
pound as an antihistaminic is four times as strong as Antistine. It also exhibited 
good antiacetylcholine activity. Nine other compounds excluding M51-BB e.xhihited 
feeble antispasmodic action, which probably is not of much consequence. It is of 
interest to note that the compound M51-BB which seems to be a powerful anti¬ 
histaminic does not have the essential groupings believed to be necessary for 
antihistaminic action. 


8. EffectivenesK of some antimalarial drugs in ectopic ventricular tachycardia 
resulting from acute myocardial infarction and ventricular fibrillation elicited 
by focal cooling in dogs. 

R. B. ARORA and P. h. SHARMA, New Delhi. 

Antimalarial drugs as a group have been investigated in ventricular tachycardia 
resulting from acute myocardial infarction in 48 dogs. Mepacrine, chloroquin, 
plaquenil, primaqnin and isopentaquin were more effective than quinidine in com¬ 
bating this arrhythmia in unanesthetized coronary dog. Camoquin did not produce 
any beneficial effect. Palndrine produced only a weak effect. Further the protec¬ 
tive action of mepacrine, chloroquin and camoquin in ventricular fibrillation elicited 
by focal cooling was also investigated in 24 dogs, Chloroquin and mepacrine were 
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stronger than quinidiuc in their protective action against thiis arrhythmia. Mepa- 
crine was the most effective drug in this respect. Camoquin however, afforded a 
partial protective action, the onset of fibrillation was delayed but not prevented. 


9. Studies on volatile iil content and other extractives of some Common Indian 
spices. 


PROMODE K. SANVAL and B. K. OHOSH, Calcutta, 

Spices or their essential oils are useful for imparting a pleasant taste to other¬ 
wise disagreable medicines or food. Wlien taken iiitern.illy some are beneficial 
111 cases of flatulence and colic. They are also helpful in cases of gastritis and 
dyspepsia. The essential oil content ;ind othei extractives of six very commonly 
used spices were studied and the following results were obtained. The physical 
properties of these oils were studied and thev were found to be within limits of 
already determined factors. Suitable methods of obtaining maximum amount of 
essential oil in the laboratory scale were also studied for each of the spices. 

Ordinary steam distillation process to obtain the essential oil in cases of 
coriander, cardamom, Bengal cardamom and nigella seeds give much less amount 
of oil. So, the ordinary method was modified. In cases of fresh garlic and onion, 
however, this process could not be used—as they contain fractions which boil at 
on much lower temperature. I'or such spices ether e.xtraction process was favoured 
to the steam ilistillation. 

The average yield of the essential oils of the ordinary bazar materials are 
given below :— 


Cardamom 
Bengal cardamom 
Coriander 
Nigella seeds 
Garlic fresh 
Onion fresh 


.. 5-00% 

... 1-15% 

... 019% 
... 0 - 68 % 
... 007% 
... 003% 


The water soluble extractives, ether soluble extractives and alcohol soluble 
extractives were determined for each of the spices. In all ca.ses B.P. methods 
were followed. Among the diffe’'ent txtraclives it was found that the water soluble 
portions were of the highest percentage in all cases excepting the seeds of Nigella 
saliva and onion. In the case of garlic the water soluble extractive was 21% 
whereas the ether soluble cxtracrivt w.as only 0 5%. Onion has the alcohol soluble 
extractive as 14% whereas tell water soluble extractive 12% and the ether soluble 
extractives as 1-5%. Bengal cardamom (Bara Alachi) has more water soluble and 
alcohol soluble extractives than cardamom, whereas their ether soluble extractives 
are the same. Nigella (Kalajira) seeds gave the highest percentage of ether soluble 
extractive as 37% and Coriander gave 14-2%. The alcohol soluble extractive of 
both Nigella .seeds and Coriander were found to 6-3% and 8-2% respectively. 


10. Antibacterial propetties ot aome Inclian apiceii 

PROMODE K. SANYAL and B. K. GROSS, Calcutta. 

The fact, that spices have some antiseptic properties, is a popular belief and 
In the .second quarter of this century some people had tried to find out the anti¬ 
septic properties of some of the spices. The antiseptic properties of cloves and 
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tliyine ]iave a place in nioulli washes to check the spread of pathogenic bacteria. 
It IS now .'iccepted that otliers might have antiseptic properties. 

Ill the present investigation antibacterial activity of the six very commonly 
used spices were taken up. The essential oil of these spices were extracted by 
means of a volatile oil determination apparatus and the following genei^al method 
was adopted to determine the antdjaclerial properties of all the oils. 

Smalt quantities of the essential oil were mixed with such an amount of pro¬ 
pylene glycol that has no antibacterial effect when taken alone and were taken 
111 sealed ampoules and sterilised. These were then transferred asceptically in 
separate test tubes of prepared nutrient broth, pre\iously steiilised. Each of these 
w'as inoculated with 01 c.c. of a 18 hour culture (in nutrient Iiroth) of li. typhosus 
and incubated at oT'-’C. for 24 hours. Alter this jieriod, from each of these test 
tubes a new test tube w'as inoculated respectively with a loopful of culture and 
the new' test subcultures wire incubated for 48 hours and observed for growth. 
The following was the result : — 


obtained from : 

Observation 

Cardamom 

no growth. 

llengal c.'ird.'imom (Bara .Alachi) 

no growth. 

Nigella sativa Seed (Kala Jira) 

no growth. 

Garlic 

no growth. 

Onion 

no growth. 

Coriander 

no growth. 

The control Lubes without any essential oil but 
only with prop 3 lene glycol 

growth. 


The experiment showeil that the above essential oils possess antibacterial 
properties. 


11. Effects of long continued oral administration of ‘‘Tolbutamide” on the pan¬ 
creatic insulin potency and pancreatic amylase content of normal guinea pigs. 

H. D. HRAHMACHARI and MAHENDRA KUMAR, Pilani. 

"Tolbnlamide” (l-butyl-S-p-tolylsulphonylurea) has now been well e.stablished as 
a suitable orally effective hypoglycemic agent for diabetic patients with the "maturity 
onset" tyi>e of diabetes inellilus. The precise mechanism of its action is as yet 
unknown. The present report indicates results obtained in one of a series of animal 
experiments performed to elucidate its mechanism of action. 

Groups of normal healthy guinea pigs were administered “Tolbutamide Powder” 
(Albert David & Co.) orally in a daily dose t)f 100 mg./kg. The pancreatic amylase 
content of these animals and the biological potency of their pancreatic insulin were 
determined at regular intervals by using standard methods. It was observed that 
both the amylase content as well as the biological potency of pancreatic insulin of 
the experimental animals gradually increased with an increase in the period of 
administration of the drug as compared to normal controls. The experimental ani¬ 
mals all maintained good health during the period of tolbutamide ..administration. 
It was also observed that the experimental animals after prolonged administration 
of tolbutamide show'ed increa.sed resistance to anesthe.sia by a mixture of anesthetic 
ether and absolute alcohol (3:1) as compared to the normal controls. Partially 
depancreatised (4/5th pancreas removed) animals of the experimental group showed 
an overall better survival than the normal controls, under exactly similar conditions. 
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12. Comparative effects of ‘Tolbutamide’ and Insulin on the oral glucose toler* 
ance curves in rabbits. 

H. D. BRAHMACHARI and MAHENDRA KUMAR, Pilani. 

Dulin and Jonston and others maintain that the hypoglycemic action of ‘Tolbuta¬ 
mide’ is brought about by the stimulation of the secretion of insulin or some other 
hypoglycemic factor by the B-cells of islets in pancreas. The present report records 
the comparative effects of oral Tolbutamide and insulin injections (i.p.) on the oral 
glucose tolerance curves in normal fasting rabbits. 

One group of rabbits (of same weight, and about similar B.S. level) were given 
Tolbutamide (100 mg./kg.) followed by glucose (1 gni./kg.) after one hour and the 
glucose tolerance determined while similar another group of rabbits received intra- 
peritoneal injections of 2 units crystalline insulin per animal, followed by the same 
dose of gluco.se after 15 minutes of injection and the glucose tolerance was deter¬ 
mined as usual. 

On comparison of these glucose tolerance values obtained in the two groups 
with the normal glucose tolerance values, the following observations were made : — 

(1) In case of ‘Tolbutamide’ there is a transitory initial hypoglycemia followed 

by hyperglycemia with a peak in B.S. level reached in two hours after 
glucose feeding. This is followed by a profound hyixiglyccmia. 

(2) In case of insulin, there is a profound hypoglycemia with the lowest blood 

sugar value attained within one hour of glucose feeding (\% hr. after 
insulin injection) which is maintained for one hour. This is followed 
by rise of B.S. level reaching the fasting value in three hours from 
the start. 


13. Effect of ‘PABA’ on the hypoglycemic action of *‘Tolbutanud^ 

H. U. BRAHMACHARI and MAHENDRA KUMAR, Pilani. 

PABA (p-Amiuo-benzoic acid) is a well-known agent which antagonises the anti¬ 
bacterial action of the sulphonamides in the body. ‘Tolbutamide’, the orally effective 
sulphonamide in diabetes mellitus has been reported to be completely ineffective 
in its hypoglycemic action if the sulphonyl group is replaced in the molecule. It 
was thoght worthwhile, therefore, to study the effects of PaB.\ on the hypoglycemic 
action of ‘Tolbutamide’ in laboratory animals. 

Groups of normal rabbits were given PABA under different conditions, and the 
hypoglycemic action of ‘Tolbutamide’ (100 mg./kg.) was studied in each case. The 
following results were obtained :— 

(1) PABA (oral, 100 mg./kg.), exerts a temporary, but definite hyperglycemic 

action when given alone. 

(2) It appears to delay the onset and also prolong the hypoglycemic action 

of ‘Tolbutamide’. 

(3) It also tends to shorten the hypoglycemic phase of insulin (cryst.) injec¬ 

tion, when administered orally one hour before the insulin injection (i.p.). 

14. A preliminary atudy of the action of an intravenous antihistaminic drug in 

cases of cholera. 

HEMENDRA NATH CHATTERJEE, Calcutta. 

The therapeutic effects of the antihistaminic drug Chlorophenpyrimidine-maleate 
in 31 clinically advanced cases of cholera (12 of whom were culture-positive) have 
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been studied. The druj^ was given intravenously in 10 mg. dose mixed with saline 
in the first transfusion bottle. All the cases were pulseless on admission. 

The main observed results were ;— 

1. The drug has been found to have no effect on choleraic diarrhoea in any 
improvement on the frequency or the amount and nature of*the evacua¬ 
tions in these advanced cases. 

Whether it has any value in the early cases or as a preventive of the 
onset of explosive bowel symptoms would have to be studied further. 

2. The most remarkable effect of this intravenous antihistamine was preven¬ 
tion and control of hyperpyrexial reaction which is a dreaded phenomenon 
on cholera cases especially after the transfusion of salines. 

3. There w'as a definite sense of well being in the treated patients, but it 
could have been due, at least partially, to the action of the drug in con¬ 
trolling fever. 

4. Kxcept a feeling of dizziness in 2 cases, which was very temporary, no 
other untoward effect was seen in 31 cases treated with this drug. 


15. Lens changes in methionine deficiency induced by an anti-metabolite. 

KALYAN BAGCHl, Calcutta. 

Sulphydryl groups play a very important part in the metabolism of the lens. 
In all forms of cataract and precataractous conditions, it.s concentration either 
completely disappears or is reduced to a great extent. It has recently been shown 
that dietary protein and especially methionine maintain the concentration of this 
group ill the lens. 

In the present investigation, albino rats were weaned on to a low protein diet 
at 4 per cent level. Methionine sulphoximine, an anti-metabolite of methionine 
was administered by intra-peritoneal route in the dose of 20 mgm. per kg. body 
weight. Ten such injections were given on alternate days. 

The animals showed mature cataract in 6 weeks time. Biochemical examina¬ 
tion revealed complete absence of total sulphydryl and its fractions. Histological 
examination showed complete destruction of lens architecture. 

Methionine supplementation, when started early reversed these changes. 


16. Pancreatic insufficiency test using very low doses of RIHSA. 

FAZLE HOSAIN and SUBHAS R. BASU, Calcutta. 

Pancreatic insufficiency test, so far its proteolytic activity is concerned, has 
been carried out with very low doses of radio-iodinated human serum albumin 
An anticoincidence gas flow counter has been used and a dose of 004 /ic/kg. of 
body weight has been found sufficient for the test. After an oral dose with gelatine 
in an empty stomach, blood is collected at different intervals for the first few 
hours and the percentage of the radio-iodine absorbed by the gastro-intcstinal tract, 
as found in plasma, is calculated. Plasma volume is obtained by T 1824 method. 
It has been found that only the 2nd hr. plasma sample can represent quite satis¬ 
factorily the pancreatic condition of the normals and the patients. 
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17t Studies on cerebrospinal fluid of Indian infants and cbildren. 

A. C. MAJUMDAR, and R. P. MISRA, Calcutta. 

Observations have been made on the analysis of cerebrospinal fluid in one 
hundred cases of infants and children admitted in the indoor of the Institute of 
Child Health, Calcutta during its first year. Cerebrospinal fluid undergoes profound 
changes in different pathological conditions even in various neurological symptoms. 
With an idea ot throw some light as well as collect some data for record which 
might help others in future the present paper is communicated. 

Analysis of the data of C.S.F. on protein, sugar and chloride based on chemical 
analysis is made and an establishment of some relationships with clinical and 
pathological conditions have been attempted. Most of the cases belonged to lower 
socio-economic status. Number of males predominated over the females in all 
the age groups. Two peaks of incidence were observed in both the sexes, one at 
the age of 9-12 months in case of males and 3-9 for the females while the second 
peak was at 2-4 years for both the sexes. Pattern of the incidence of morbidity 
in both sexes were almost the same in other age groups but there was a trend of 
fall starting from 2-12 years with maximum peak at 2-4 years of age groups. 
Majority of the cases presented more than one symptoms and on analysis the most 
frequent symptoms complained was fever (51%). Next in order came convulsions 
(24%) and vomiting (20%). Analysing on diagnostic aspect, tubercular meningitis 
claimed the heaviest toll (22%). Next in order was encephalitis (13%), cerebral 
palsy (11%), etc. Incidence of polio was significant (0%). In 19 out of 22 cases 
of tuberculous meningitis the protein content was found to be above 60 mg.% 
(range 70-400 mg.%), sugar below 60 nig.% (range 9-58 mg.%). Chloride content 
was below 600 mg.% (range 325-567 mg.%) in 14 out of 22 cases of it. Confusing 
pictures were presented by cases of encephalitis, poliomyelitis, cerebral palsy, etc. 
Malnutrition ca.ses presented relatively constant and significant figures. The 
highest protein value was obtained in cases of purulent meningitis (700 mg.%) and 
the lowest figure in the case of encephalitis (17 mg.%). Highest sugar value 
(143 mg.%) was obtained in cerebral agenesia and lowest value (9 mg.%) in tuber- 
cul.ar meningitis. Highest value for chloride (920 mg.%) was found in the case 
of polio and lowest value (320 mg.%) in purulent meningitis. 

Full dependence on the laboratory findings for diagnostic purposes has been 
discouraged. Value of methodical examination, investigation with controls and 
proper corroboration with the clinical findings have been stressed. 


18. Role of Plaama cholesterol in angina of effort. 

DR. D. P. BAvSU and K. B. BAKSHI, Calcutta. 

(a) 20 patients were studied in this group. The total cholesterol mean wh.s 

F 

284-7 mg.%; free chole.sterol mean was 61-4; ^ xlOO was 26. 

(b) These patients showed a much greater tendency to hypercholcsterolaemia; 
of the 20 patients 19 showed plasma cholesterol greater than normal mean. 

(c) Free cholesterol c<5noentration in the plasma showed a similar general and 
indeed propoftional increase above the normal mean, the value of^ x 100 remain¬ 
ing unchanged. 

(d) The age effect found in acute myocardial infarction did not exist in this 
group of patients. 

(e) The tendency to hypercholesterolaemia is roughly related to the time elapsed 
since the first attack of pain. 
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19. New method of estimation of Tolbutamide. 

P. M. PARIKH and S. P. MUKHERJI, Bombay. 

A new inetliod for eslimation of tolbutamide is described. 

Tolbutamide is converted into its neutral sodium salt with aid of sodium hydro¬ 
xide and excess of sodium hydroxide is neutralised with acetic acid. The sodium 
salt tlius formed in a neutral media is tlien reacted with silver nitrate to form an 
insoluble mono-silver salt. Precipitate filtered, washed and excess of silver nitrate 
in filtrate is titratcil with aninionium thiocyanate. Prom the quantity of silver 
nitrate consumed, content of tolbutamide is calculated. 

The intcrlereiice of common excipients and lubricants used m the manufacture 
of tablets arc also studied, 'flic nietlu.d has been found suitable for estimation of 
tolbutamide in pure state and in the form of tabletthe form in which this popular 
antidiabetic druj? is ailministered. 


20. Sandflies of Punch and Riasi districts of Kashmir. 

R D. MITRA, Ahmcdabad. 

The distribution of sandflies and their relation to disease in Punch and Riasi 
districts of Kashmir was studied from January, 1954 to June, 1956. These are moun¬ 
tainous distric'ts where the climate ran.qes from tropical heat to semi-arctic cold. The 
average annual rainfall is about 60 inches. The relative humidity during mon.soon 
is about 82% and it is about 45% during winter. 

The population of these districts is 117556 and 129285, respectively. The standard 
of living is low, dwelling hou.ses are jirimitive. Cattle raising and agriculture are 
the main ociupations. Water from streams and rivers is used for irrigation and 
domestic purposes, fsanitntion is poor. 

Malaria is hyper-endemic, the spleen rate and parasite rate .are high amongst 
the local children Mite borne typhus and tick borne relapsing fever are endemic. 
Occurrence of lonse borne tyidnis and relapsing fever is strongly suspected in tlie.se 
districts. The morbidity rate is considerably high during the warm months. Excie- 
inental diseases, enteric fever, small pox and mumps occur here. Intestinal worms, 
scabies and other forms of dermatitis are common. Personal hygiene is poor. Ivouse 
infestation in the population is high. 

Prior to this investigation occurrence of sandflies in Punch and most of Riasi 
districts was not known. During this survey it was noted that sandflies appear from 
May to October. These insects shelter near living rooms, in low, partially open 
sheds for domestic animals. They are also found in the cracks of wall plaster, 
crevices between the bricks and dusty shelves up to a height of about 4 feet. When 
the climate becomes warm they disapjjear from such partially open places to cool, 
dark and closed rooms having floors littered with animal droppings. 

83 collections made during 1954 and 1955 from 6 townships of Punch and Riasi 
districts, fetched 374 sandflies. 7 species of .sandflies are recorded from this area. 

3 well known vector species, viz., P. papatasii. P. sergenii and P. chinensis, are 
found here. 

Distribution of P. pnpaiasH is confined to the south of Riasi district. Its numeri¬ 
cal prevalcnc*^' in nature is high. It is found from June to October. P. sergentt is 
the most prevalent species uniformly distributed in both the districts and is found 
from May to October. P. chinensis is found only in Punch district during May and 
June. Its density of prevalence is low. 

Sandfly fever has not been recorded from these districts but during summet and 
autumn in Riasi district a short term fever occurs amongst new comers hailing 
from the nearby hilly districts. It is not known if P. papatasii, which is prevalent 
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in this area, causes the fever. Cutaneous Ueshnianiasis occurs in the river valleys 
of these districts. Kala-azar has been reported from Raisi district but further in¬ 
vestigation is required to ascertain its endemicity here. The epidemiological con¬ 
ditions prevailing in these districts are hardly conductive for the dissemination of 
Kala-azar during any part of the year. 


21. A study on excretion of some nitrogenous constituents in urine in normals. 

M. Xr. PAI Baroda. 

Kightcen normal male healthy subjects of ages varying between 17 and 22 years 
and living on this side of the country namely, Gujarat, have been studied for their 
daily urinary excretion of urea, creatinine and uric acid. The urinary urea excre¬ 
tion ranged from .“>-6 to 16-1 gms. per day, with the average valne of 11 1 +0165 gms. 
per day. This is much lower as comi>ared with the corrcsi>onding standard value 
given for Westerners, which is 30 gms. per day. The excretion of creatinine in 
urine in the subjects varied from 0-81 to 1-50 gms. per day with the mean valne of 
1 08± 0 043. The urinary excretion of uric acid ranged between 010 and 0-61 gm. 
per day with the mean value ot 0-32 + 0-042. The values for the latter two con¬ 
stituents were slightly lower than the corresponding figures for Westerners. The 
average total protein content of the diet taken daily by the .subjects was 59-1 gms. 
with a riinge of 53-8 to 76-1 gms. 'J'his intake of dietary protein seems to be lower 
than the standard value recommended by League of Nations’ Health Committee. 
The diet of the majority of the subjects was mostly of the vegetarian type, which 
included rice, ‘chapati’, ‘tuvcr-dahl’ prepared in the form as it is usually consumed 
by the people of Gujarat. The vegetables, consumed were mostly leafy in type, 
seen as radish or ‘tandulja’, and .sometimes Mndhi’, cabbage and cauliuower etc. 
which are particularly in abundance in different seasons of the year. This diet 
was thus low in animal proteins as compared to the animal protein rich non-vege¬ 
tarian diet. It appears, therefore, that the vegetarian type of the diet, may perhaps 
he responsible for much lower urinary urea excretion in them. These findings once 
more demonstrate that the Western v.ilues of urinary excretion of urea etc. cannot 
be accepted for Indians for whom different values obtained after studies made on 
subjects of the different regions of the country, will have to be accepted. 


22. Th« oxygen consumption of the liver tissue of golden hamsters infected with 
Leishmania donovani. 

ANJALI CHATTERJEE and P. C. SEN GUPTA, Calcutta. 

The oxygen consumption of liver slices from normal golden hamsters and those 
infected with Leishmania donjvani have been studied with the help of the Warburg 
apparatus. Krebs-Ringer phosphate has been used as the suspending media with 
0-2 M glucose and 0-02 M succinate as substrate. In a series of six experiments 
consisting of six normal hamsters and six infected hamsters the amount of oxygen 
consumed by the liver slices of the infected animal was slightly higher in the glucose 
subiitrate and definitely higher in the succinate substrate. Simultaneous histological 
study revealed cellular infiltration to be the prominent feature with slight or no 
degenerative changes in the liver of the infected animals. Higher oxygen consump¬ 
tion in the infected cases is probably mainly attributable to these accumulation of 
foreign cells, the leishmania requiring only minute amounts of oxygen. 

HI— 57 
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23 . Cytochemical pattern of the normal megakaryocyte. 

P. C. SRN (UiPTA, ANJALI CHATTKRJI. J. B. CHATTERJKA 
and SANDIIA’A GHOSH, Calcutta. 

Cjlochcniiail nictluKls liave been applied by .several workers to study the iiioga- 
karyocyle. Literature on the subject indicates that the cytoplasm contains ribo¬ 
nucleic acid (RNA) and glycogen but the reaction for alkaline jdjosphatasc and 
sudanophdic material was doubtful. There were no peroxidase ])ositive granules 
and the nuclear chromatin showed the presence of desoxyribonucleic acid. 

Detailed cytochemical study of megakaryocyte in wet-fixed smears and histologi¬ 
cal sections of bone-marrow obtained by sternal puncture has been carried out. The 
Ixme-marrow was obtained from individual showing iioiinal platelets counts and 
appearance and normal megakaryocyte as seen by the Roniaiiow.sky’s stain. 
Ke.uilts : 

The nucleus of the megakaryocyte is made uji of ])N.\, RNA and protein and 
contain the en/ynie alkaline phosphatase. The cytoplasm is made up of ribonucleo- 
protein. It contains a small amount of glycogen but a considerable amount of 
acidic mucopolysaccharide which is not of the hyaluroniic acid type. This acidic 
nmcojxjlysaccharide is mainly responsible lor the jiositive P \,S reaction and glyco¬ 
gen is a relatively minor component. The cytoplasm contains a small amount of 
neutral lipoids and jihospholipids. It shows a distinct reaction for alkaline phos¬ 
phatase. 


24. Observations on vitamin B,, binding capacity of serum. 

D. K. BXNKRJRK, SANDIIYA GHOSK and J. B. CHATTRRJEA, Calcutta. 

Vitamin B,j binding capacity of serum was estimated after adding 5,000 f^fig 
vitamin B,j in vitro to 1 ml. serum and incubating at 37°C for 2 hours. 

In normals, the mean binding cajiacity was 1,248 /i/ig per ml. and the range 
varied from 600—2,425 /i/tg per ml. 

In nutritional macrocytic anaemia the mean binding capacity was 580 /ipg per 
ml. and the range varied from 137—1,710 /tug per ml. 

In aplastic anaemia, the mean binding capacity was 558 fi^tg per ml. and the 
range varied from 300—715 n/ig per ml. 

In chronic myeloid leukemia the mean binding capacity was 5,770 ,«/ig per ml. 
and the range varied from 1,050—9,075 ii/ig per ml. 


25. Racemisation of adrenaline in therapeutic adrenaline solution. 

S. K. G.VNGHLY, Calcutta. 

One of the causes for the diminution of pressor activity of 1-0% adrenaline in 
adren,aHne chloride solution has previously been reported from this laboratory to 
be due to racemisation of l-adrenaliiie to dl-forin, which possesses half the pressor 
activity of the l-isotner. 

In the present investigation the change of optical rotation of I-adrenaline chlo¬ 
ride in therapeutic concentration (0-1%) at pH 2-6, with consequential change of 
pressor activity has been recorded. The pressor activity of the solution of 1-adrena¬ 
line has been found to bear a relation with the specific rotation as follows : 

p=K4-0 009435 n, where p is the pressor activity, K(sf.0-5) the pressor .activity 
constant for -dl-adrenaline in relation to 1-adrenaline, 0 009435, the ratio of K and 
the Specific rotation and n stands for the observed, sp. rotatiofi (disregetding the 
sign). The relationship -has- been found to hold good in. tln..detefitriqatieai .of' the 
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pressor activity of adrenaline in l-adrenaline solution with a deviation of ±10% of 
the bio-assay metliod, when no other change in 1-adrenaline except racemisatiod 
has taken place. 

Since therapeutic adrenaline preparations as adrenaline tartrate and adrenaline 
malate are now being used in medicine, study has also been made to note the 
change of optical rotation of 1-adrenaline in these solutions under the similar storage 
conditions. For this, 1-adrenaline base was separated hy adsorption chrotnatography, 
using cation exchange resin, Aniberlite IRC-100 and elution with ainuionia, from 
1-adrenaline d-tartrate and 1-adrenaline 1-malate in therapeutic concentration (01%* 
FH 2-9) 

The degree of racemisation of 1-adrenaline in l-adreualinc d-tartrate was much 
less than 1-adreiialine in adrenaline chloride solution and it was negligible in 1- 
adrenaline 1-nialate solution, when storeil at 25-30° for a period of 2 years. Adrena¬ 
line malate thus appeared to lie the most stable adiciialme solution for therapeutic 
use. 

26. Observations on the incidence of ano-genital manifestations associated with 
chronic amoebiasis. 


K. C. SAHU, Cuttack. 

During the last six years iiivesiigatioii.s were carried out on 1074 patients suiter¬ 
ing from different dormul maiiilestatioiis : these were leucoilerma, allergic donna- 
titis, depigiiientation of skin, urticaria hyperpigiiientation of skin, painful excoria¬ 
tion of anus, anal ulceration, \agmal ulceration, leucorrhoea, and ulceration of 
penis. These were received from diftereiit parts of Orissa in out-patient and in¬ 
patient department of Skin and Venereal diseases of the S. C. JJ. Medical College 
and Hospital, Cuttack. 

Dermal menifestation.s of the auo-genital organs due to amoebiasis was ob.served 
in 320 case.s. Out of these, painful excori.itioii of anus occurred in 1-3%, anal ulcera¬ 
tion in 0-3?^, vaginal nlceratiuii in 0 3%, leucorrhoea in 0 3% and ulceration of penis 
in 0-3% of cases. 

One of the above cases presented anal ulceration with punched out appearance 
with serofibrinous and cellular exudates due to lytic effect of amoeba. Phagedaenic 
ulceration of penis and ulceration of scrotum were encountered in another case of 
chronic amoebiasis. Amoebic ulceration of vagina on the left labius major, follow¬ 
ing upon intestinal amoebic infection was observed in yet another case. The three 
cases presented above had shown all the signs suggestive of syphilitic ulceration. 
In another case with profuse serofibrinous discharge, soreness of valva and vagina 
and burning sensation during micturition, two punched out ulcers were found, on 
examination, on the vaginal mucosa. 


27. Some observations on Yaws in Orissa. 

K. C. SAHU, Cuttack. 

Yaw.s is a disease which is quite common in India, its incidence being fairly 
high in the contiguous s<ate3 of Orissa, Andhra and Madhya Pradesh. 

In Oris.sa the disease is mainly confined to the agency tracts in the districts of 
Koraput, Ganjam, Keonjbar, Maurbhanj, Sundergarh and Kandamal. The Yaws 
infected tract extends from Maurbhanj district in the north to Koraput in the south, 
and the coastal districts in the east to Sundergarh in the west. 

The incidence is very high in the districts of Koraput and Ganjam, comprising 
an area of about 10,000 square miles in the state of Orissa. In Koraput district, 
Malkangiri taluk and Raygara subdivision sre the worst affected areas. 
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In Orissa the disease is more prevalent among the Adibasis who comprise 
tlie following tribes : Gond, Kondh, Sourajatapu, Hondera, Pana Dana, Paraja, 
Godava Bagata, Dibayi, Koys, Bunda, Tharia and Dharnia. 

Infection is predominantly a disease of childhood. Amongst the Adibasi children 
under age of 5 years the incidence of the disease is about 90 i>er cent. During the 
rainy season the incidence goes further high, particularly in villages*, near streams 
and rivers. 

The economic condition of these Adibasis who live in these regions is very low, 
their living conditions and personal hygiene are poor. They build small dingy dark 
huts made of iialin leaves with a floor space of 4—8 ft. x 8—10 ft. which provide 
shelter to 10 to 18 people along with their domestic animals. These huts are in¬ 
fested with flies, bugs, rodents and lice, regarding which investigations are in pro¬ 
gress to determine their role as the possible vectors. 


28. Striae albicantes due to bad sitting posture. 

K. C. SAHU, Cuttack. 

The changes in the cutaneous system above the knee joint and the back above 
the .sacrum were found amongst students due to mechanical stretching of the skin 
striae as a result of bad sitting ixisture by putting the folded knee joints against 
the table and back streched by sitting almost over .sacrum. In recent state they 
are pinkish and linear in outline and spread transversely. These changes infused 
in their mind the fear of leprosy for which each of them sought the opinion of the 
author. This depends on the capacity of skin to resist the effect of streching in 
different individuals. It has been obstrted in 1.1 cases over a period of 2 years in 
the .Skin .ind V. 1). clinic of .S, C. B Medical College and Hospital, Cuttack. 


29. Some protein changes in guinea pigs following B.C.G. vaccination and infection 
with M, tuberculosis H.„R y 

Mi.ss M. INDIRA and M. SIRSI, Bangalore. 

Serum protein changes reflect the severity of the tuberculous infection, normalcy 
being regained with the recovery from the disease B.C.G. vaccination while con¬ 
ferring a certain degree of immunity is known to cause an initial generalized in¬ 
fection and later regression of the lesions. It was considered desirable to investigate 
the pattern of protein changes during the development of immunity after vaccina¬ 
tion as also during the course of infection of these immunized animals. These find¬ 
ings have been compared with the protein changes of non-immunized healthy guinea 
pigs infested with the same dose of virulent tubercle bacilli, and later treated with 
INII. The protein patterns were studied by the agar-gel electrophoretic technique. 

The main features of the results obtained were :— 

1. In acute infection of norina'i f!uinea pigs ; A. fall in the albumin level and 
rise in all the globulin with no alteration of the total proteins in the earlier phase 
of infection; a steep fall in albumin and increased ri.se in all the globulins with 
hyperproteinemia in the later stages. 

2. Treatment with INH raised the lowered albumin and decreased the y3-globulin 
levels. But a and the y globulins were still at a higher level. 

3. After B.C.G, vaccination, no dlteration in the albumin eoncentration, but a 
.slight fall in a^, a, and i3-globulin and an increase in the y-globulin associated with 
hypoproteinemia was the early reaction. From the second month onwards, an increase 
in a^, a, and /?-globulins as.sociated with hyperproteinemia was observed. These 
trends lasted till the experimental period of 6 months. No changes in the albumin 
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concentration was seen during this period, 7 -globulin which initially showed an in¬ 
crease, declined from the 3rd month onwards. Tuberculin reaction became positive 
from tlie third week onwards and exhibited almost the same intensity of reaction 
throughout this period. 

4. During the development of tuberculosis in the immunized animals, at the 
end of 2 months there was no further increase in the total proteins or a large fall 
in the albumin concentration; a, globulin remained at the immunized level; 
and 7 -globulins showed an increa.se, the latter to quite an appreciable extent. 

Significance of these changes in the individual components in relation to immun¬ 
ity and infection are discussed. 


30. Dermal manifestations in malnutrition syndrome of children. 

K. C. SAIIU, Cuttack. 

Dietetic errors are common in this country, due particularly to imbalance and 
faulty feeding. An excess of carbohydrate especially in the form of .starch fed 
usually at an early age may be cited as an example. The loose, green acid and 
frothy .stool when passed frequently corrodes the anal region especially the buttock. 
Uncorrected diarrhoea leads to severe and fatal marasmus. Deficiency disease like 
protein deficiency, common among children results in devitalization of tissue which 
become worn and degenerated. Infections may often set in but excoriation of skin 
and vulva and anus is of usual occurrence. The area of skin involved are behind 
the ears, around the mouth and the eyes. These are the symptoms usually asso¬ 
ciated with the various forms of avitaminoses. Out of 863 cases admitted in the 
baby ward of S. C. H. Medical College Hospital, year 1957, 162 cases were due 
to malnutritions associated with -ikin m'liiifestation.s described above. 


31. Comparative study of serological tests for Syphilis. 

K. C. SAIIU, Cuttack. 

The V.D.R.L/., newer rapid test of blood compares favourably as regards sensi¬ 
tivity and specificity with the older W.R. test. Out of 330 suspected case.s of 
syphilis of the S. C. B. Medical College Hospital, blood from 50 cases gave positive 
result for the W.R. test and 56 cases were found ixisitive to the VDRIy test, thereby 
indicating that VDRD test is as sensitive and specific as the W.R. 


32. A study of haemagglutination reaction of serum of Leprosy contacts. 

.A. N. ROY, Calcutta. 

Authorities consider that children are specially liable to infection to leprosy 
through close association with lepers. Repeated examination of all contacts for 
cardinal signs of leprosy has been advocated for control of leprosy as there is no 
other test for early detection of leprosy in such contacts. In the earlie.st stage of 
an infection with Myco-leprae or the stage of silent phase of the disease, the skin 
of the person infected by the micro-organisms does not show any blemishes attri¬ 
butable to the disease. It is claimed by some authors that bacilli are present in the 
tissues of healthy contacts of leprosy patients which can be detected by concentra¬ 
tion method (Khanolkar). If the bacilli are there in the tissues, possibility of pro¬ 
duction of antibody in the blood is postulated. Haemagglutination test method 
applied to the sera of leprosy contacts shows that early detection of infection by this 
technique is possible. More than 31 per cent of 145 contacts examined by this 
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Dicthiul (iemonstraled presence of antibody in the blood of the contacts. Use of 
this tost for early detection of leprosy and for epidemiological survey is suggested. 

33. Nocturnal periodicity of biting midges (Diptera: Ceratopogonidae). 

P. SUN and S. K. DAS (iUPTA, Calcutta. 

The jiajier records the pattern of nocturnal incidence in three well-known 
species of biting midges, Ciilicoidcs alalus, C. auophelis and C. pcu'f;nnu!, from 
light trap studies. W’liereas the general pattern is to have the peak at the first 
part of the night (7 to 10 r.M.) gradually diniinishing towards early hours of the 
inorning {1-30 to 4-30 C. iinophelii, has ilit lowest incidence during the middle 

part of the night (10-15 r.M. to 1-15 a.M.), the sexes in the lasl-nained sjiecies being 
equally involved. In the other two species while the female maintains the 
general jiattern as slated above, the male deviates from it. The authors consider 
the previous reports .showing the incidence of Culicoidc.'; dejieuding on human or 
animal bait involving ditferent age-grou]is and se'xcs as misleading as the observa¬ 
tions diel not take into ae count of the entire jicpidatioii complex of the species dealt. 


34. Neuromuscular relaxation with Berbamine hydrochloride. 

S. C, IvAIIlRJ and K N. SUN, Calcutta. 

herbamine is a his'benzv livoquiiK/liiie alkaloid found in the root and bark 
(0 5—2-0% yield) of many sjiecics of fholxo/dui jc. Tlie present authors have pre¬ 
viously .shown It to have some hvpolensivc and antibacterial projierties. In view 
of the two quateriiar) nitiogeii atoms in berhamine hydrochloride and its structural 
similarity to d-tubocurarint chloride it was investigated for iieuromu.scular relaxant 
acliviiv. Cat sciatic iKi ve-.gaslr iciieniius prcptralion and isolated frog rectus pre¬ 
parations were empUncil. Ncnroiiiuscnlar rel.ix.'ilion was found in cat gastrocnemius 
with mtrarlerial do.ses of 0 75 iiig./kg. and ovi r. The paralysis took 15—30 minutes 
to develop and disappeared in ab( ut an hour. Neostigmine antagonized nerbamine- 
indneed paralysis. When given along with berbamine hydrochloride the degree and 
duration of paralysis was reduced, Tlie E]> 50 in frog rectus was 16-57 ±S.D. 
3-86 /-iG/ml. The mode of action of the drug lias not yet been elucidated. But 
since neostigmine antagonism occurs, and since it antagonizes acetylcholine induced 
contraction in frog muscle, the mode could possibly be curarimimetic. If quaternary 
analogues with side chain substitutions could lie developed, promising muscle re- 
la,xants may come to light. 


VETERINARY SCIENCES 

35, Infectioua muco-«pitheIeiti» : A new viral diieate of buffaloes. 

P. G. PANDE and D. KRISHNA MURTY, Mathura. 

During recent years considerable attention has been devoted to a newly re¬ 
cognised group of bovine viral di.seases characterised primarily in diarrhoea and 
erosions of the alimentary tract. The.se diseases have been given the label of 
‘Muco.sal disease complex’ but present a very close clinical and pathological re¬ 
semblance to rinderpest although the etiological agents are immUnologically 
different. 

From the various States of India where mas.s vaccination campaign against 
rinderpest is in operation, field workers have reported the occurrence of a milder 
form of rinderpest with the obvious gross lesions but characterised further by a 
slight or no rise of temperature, a high percentage of morbidity and low mortality 
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figures. Oil encountering such symptoms and lesions in lierds where vaccination 
against rinderpest had been undertaken lireakdown of immunity against rinderpest has 
been reported. In our investigations in t'ttar Pradesh we have encountered during 
recent years, several eases of breakdown of immunity in vaccinated animals, involving 
particularly a large niiniber of buffalo herds, and detailed invesiigations undertaken 
on one such outbreak at a State livestock farm revealed the occurrence of a 
new viral disease which is imiuunologically distinct from rinderpest, although 
possessing a close clinical resemblance to it. Detailed account of the clinical 
observations and the transmission c.xperimenls have been recorded in this puper. 
The virus was found to be specific to buffaloes but did not affect either I'attle, sheep 
and goats or any of the laboralory animals. 'Die recovered animals were found 
to be resistant to rc-infeclion with this virus, .\ttempts to cultivate this virus in 
developing chick embr>os were not successful. 

In view of host specificity of the virus and the nature of the disease its close 
similarity to rinderpest )et representing a distinct disease entity the cxindition has 
been labelled as Tiifectious Murco-cpitheleitis’. 


36. Effect of Interval between collections on the reaction time and semen of 
Indian Zebu bulls. 

S. G.\JJ/\N vSlNGH and .S. vS. PRAHIIP, Datnagar. 

IJx'periments were conducted on six flaiiaiia and ten Kumauu-hill bulls to stiuly 
the effect of frequency of collection on the reaction time and semen quality. Per 
collection, two ejaculates in rapid succession were taken. Two frciiuencies of 
collections were tried. They were once a week and twice a week. Pach ejaculate 
wtis tvped for volume, motility, pll, % abnormal sperm, sperm concentration and 
total sperm in ejaculate. 'I'lie bulls in each breed were equally divided between 
the two frequencies (tretitments) using a randomised block design. The Hariana 
e.xperinient lasted for 2 months and the Kumaun-hill experiment for 4'/:' months. 

■Analvsis of data revealed that an increase in the frequency of collection from 
once to twice a week, significantly increases the reaction time, and significantly 
decreases the semen volume, percentage of abnormal sperm, concentration of 
sperm and total .sperm in eiaculate, while no marked effect was noticed in case 
of initial motility and pTT within the limits stndu-d. 

37. A note on the interference phenomenon, as a natural weapon to combat 

Newcastle disease outbreaks while using Mukteswar virus vaccine. 

B. R. GUPT,\ and S. B. V. RAG, 1/atnagar. 

Sixty chickens of 6 weeks of age were vaccinated with Mukteswar Newcastle 
disease (N.D.) or Ranikhet frecze-dried v'accine. Four chickens from this lot were 
challenged every 24 hours up to 10 days with a virulent N.D. virus, along with 
2 controls. Forty-eight hours after vaccination 50 per cent of the chickens were 
refactory to the disease, ard in 72 hours mortality entirely ceased. Haenioaggluti- 
nation inhibition (H.I.) bodies could not be demonstrated in the blood up to S 
days, and the protective index H.I. power of 80 (correlated with serum neutraliza¬ 
tion antibodies) was not reached up to the seventh day among the vaccinated 
birds. Hence the protection from 72 hours to 7 days against an actual challenge, 
under the cover of which the specific antibodies developed against N.D. can only 
be explained as due to an interference phenomenon or cell block reaction by the 
earlier ‘ vadciije virus. This phenomenon has practical imp^tance itt-tht eontrol 
e£ the .disease whejj live vaccine is. used In an outbreak 9 x 1 apparently hfalthy 
fowls after removal and destructiotj of visibly-ailiw* otses. ' 
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38. Studie* in the immunization of chickens against spirochaetosis. Part 111. 

Immunity studies. 

S. B. V. RAO and B. R. GUPTA, Izatnagar. 

1. Previous studies (Rao et al, 1954) with the wet vaecine slnjwcd that it 
induced immunity against an experimental challenge after 21 Jays, but the present 
studies with tlic freeze-dried inerlhiolated vaccine was found to confer immunity 
within 10 days of vaccination against an actual challenge dose of spirochactes in 
virulent blood, and also 

2. Tliat tick fever vaccine has no advance effect on growth rate in young ones 
or egg yield in adults. 

3. That simultaneous vaccinations with Fowl pox virus and Tick fever vaccine 
did not militate the production of respective antibodies, and both induced 100% 
immunity in the presence of each other. That early vaccination of chickens when 
day-old proved valueless. 'J'hat 5000 field vaccinated birds against lick fever 
showed no untoward sequelae, but were protected against tick fever infection. 
Controlled experiments in 1066 birds on the field proved 100 per cent of the birds 
to be solidly immune to lioth field as well as laboratory challenge with virulent 
virus. 

An instance of the mcchanic.'il transmission of tick fever by bed bugs was also 
recorded during the course of this work. 


39. Studies in the immunization of chickens against spirochaetosis. Part II. Recent 
advances in vaccine production, 

vS. B. V. RAO and B. R. GUPTA, Izatnagar. 

The previous vaccine (Rao et al 1954) though highly immunogenic was capable 
of further improvement in preparation, preservation' and handling. 

(1) Correlation studies were made in infected embroys and it was found that cer¬ 
tain .syndromes were constantly associated with infected embryos with a high content 
of spirochaetes in the blood, and this finding has made it easy in selecting such 
embryos for vaccine production, and to avoid the necessity of checking by straining 
and micioscopic examination of the blood of numerous embryos. (2) As the wet 
embryo tissue was too thick, and blocked the needle in field vaccinations and also 
constantly sedimented in the containers, freeze drying of this product has re¬ 
moved both these difficulties as the reconstituted material is a fine homogenous 
suspension of the embryo. (3) The addition of merthiolate in place of formalin 
has improved the antigenicity of the vaccine in the frecze-dried product. (4) The 
dose of the freeze-dried product was fixed at 0-1 to 0-12 gnis. of the wet material 
per chicken weighing from 1 to 5 lbs. (5) An embryo weighs 5 gms. after dis¬ 
membering head and legs, and 40 to 50 chickens can be immunized with the 
vaccine produced from one embiyo. The dry weight of the embryo is 0-6 gms. and 
is tubed in 2 ampules containing 0-3 gms. each, and 20-25 chickens are immunized 
with each freeze-dried vaccine tube. 


40. Studies in the immunization of chickens against Spirochaetosis. Part I. Evolu¬ 
tion of a vaccine strain and its maintenance. 

S. B. V. RAO and B. R. GUPTA, Izatnagar. 

Spirochaetosis commonly known as tick fever in chickens is one of the formid¬ 
able disease conditions prevailing in this country, especially in the nortliern lati¬ 
tude. At present there is no effective vaccine for its control. 
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By serial passages of the infected blood in fowls a strain was maintained for 
years at the Mukteswar branch of the Institute. This strain was used to produce 
infection and just at the onset of the first reaction to the inoculation, the condi¬ 
tion was cured by chemotherapeutic measures. 

Owing to the various limitations in the above technique of prophylaxis, experi¬ 
ments were initiated to isolate another suitable strain and to develop it by chick 
embryo passage into a .safe and potent antigen for effective immunization. With 
this end in view a new field strain was adopted for use as the embryonated tick 
fever vaccine. 

Out of the four strains isolated from field outbreaks a vaccine strain was 
evolved by 12 serial passages in chicken embrjos by drawing blood by intravenous 
puncture from the hatch of infected embryos and inoculating into the next batch 
by the yolk sac (Y/S) route, and subsequently by twenty-five further passages in 
embryos by using infected embryo liver suspension as inoculum for Y/S passage. 
These passages resulted in the modification of a field strain of spirochaetes which 
multiplies rapidly in chick embryos and has a regular death pattern with a 50% 
kill in 7 days old embryos when inoculated in 0-2 ml. quantities by the Y/S method 
after 7 da>s of incubation. As the field strain under passage would not stand 
citrntion, nece.ssary to keep the blood Iluid for easy embryo-passage and preservation 
between passages, it was gradually subjected to citration until it remained viable 
in 0-25 per cent final concentration. This was held in refrigerator for longer and 
longer periods between passages at different temperatures, and has now been 
finally fixed at 10°C. (usual refrigerator temperature) for 21 days; and thus the 
maintenance of the strain has become an easy routine as before. 


41. Studies on the indigenous fowl. 

S. G. IY1?R, vS. BOSH, H. P. TANDON and C. M. SEN GUPTA, Izatnagar 

.As the Izatnagar strain of Deal breed which was evolved by selective breeding 
with an average annual egg production of 140, started to show somewhat unsatis¬ 
factory results regarding hatchability, viability aifd egg production, as a result of 
15 years of close inbreeding, experiments were initiated to cross them with Brown 
Leghorn due to their .similarity of the plumage colour and backcross the F, hybrids 
in successive generations to the Tzatnagar strain of Dcsi males. The results showed 
that the introduction of Brown Leghorn blood into the Izatnagar Desi breed con¬ 
siderably improved the performances of F, hybrids, as regards viability and egg 
production. 


42. Studies on the comparative and complementary effect of fish meal and 
separated milk in the feeding of growing chickens. 

S. BOSE, C. M. SEN GUPTA, K. K. AGARWAL and S. G. IYER, Izatnagar. 

The present investigation was carried out to study the comparative and com¬ 
plementary effect of fish meal and separated milk in the growth of chickens. The 
experiment consisted of chicks divided into three comparable groups. The protein 
content of the rations was 18 per cent in each of the three groups. It was observed 
that the ration of Group I containing separated milk wa.s 12-5 per cent superior 
to the ration of Group II containing fish meal. As separated milk is much more 
expensive than fish meal, the difference in cost between the rations is an irapor- 
tnt factor in determining the more economical poultry ration. The ration of 
Group III, containing separated milk and fish meal in combination proved highly 
superior to the ration of either Group I or Group 11. The combined percentage 
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increases in body weight of the male and female chickens of Groui^ III over 
Group 1 and Group II, at the end of eight weeks were 9-2 and 22-9 resi>ectively. 
The experiment shows that fish meal and separated milk, fed in coinbmaiion, 
produce complementary effect in stimulating the growth of chickens. 


43. The value of Penicillin Mycelium Residue as a protein supplement in grow¬ 
ing ration. 


S. BOSR, C. M. SKN GUPTA, K. K. AGARWAL and S. G. 


IY1{R, Izatnagar. 


The Penicillin INIycelium Residue, a waste product of the Penicillin Factory, 
is rich in protein and growth-irronioting factors. The present investigation was 
carried out to study the value of Penicillin Mycelium Residue as a protein supple¬ 
ment with and without siipplenientatioii with fi.sh meal and Terramycin antibiotic 
feed supplement The results showed that Penicillin l\Iyi-eliuiii Residue at 10 per 
cent level (group 1) without any animal jirotein sup]rlemcnt produced moderately 
good growth. The addition of Terramycin antibiotic feed supplement (Group Ill) 
stimulated the growth of chickens by 3S jier cent. The iiichision of Penicillin 
IMicelimn Residue and fish nicil in eoinhiiiation (Group 11) produced 9 0 per cent 
increased growth over Group I. The supplementary ellect of the addition of fish 
meal was due to belter assortment of amiiio-acids of the proteins. The further 
improvement in the growth was effected in Group IV which was supplemented 
with Teiraniycin in addition to Penicillin IMvcelium Residue and fish meal. The 
combined percentage increases in body weight of male and female chickens of 
Group IV over Groups 1, II and III at the end of eight weeks were 27 1, 15 9 and 
22.4 per cent respectively. 


44. Studies on the inclusion of a high level of groundnut cake in growing 
poultry ration. 

S. BOSE, C. M. SEN GUPTA, K. K. AGARWAL and S G. IYER, Izatnagar. 

The groundnut cake is rich in protein and readily available in abundance in 
India. The relative prices of cereals and groundnut cake, therefore, favour the 
increased use of groundnut cake for formulation of ecoiioinic poultry rations. The 
present investigation was designed to study the effect of the inclusion of .high 
level of groundnut cake in .growing poultry ration containing both separated milk 
and fish meal in combination, so that the ration remained adequate in both high 
quality proteins and vitamins. The results show that the experimental ration 
containin.g 57 per cent groundnut cake supplemented Avith both separated milk and 
fish meal prove highly satisfactory in the growth of chickens, leading to consider¬ 
able economy in the use of cereals for the production of stock. The average body 
weights of the dickens in the control and experimental ration, at the end of eight 
weeks, were 454 g. and 476-5 g. respectively. It appears that the addition of 
separated milk has proved beneficial to the ration containing high proportion of 
groundnut cake by making available important vitamins, especially riboflavin. 


45. Efficiency of mineral oil and lime water for preservation of eggs. 

T. D. MAHADEVAN, Izatnagar. 

An experiment was undertaken to compare the efficiency of the mineral oil 
(supplied by Burma Shell Oil Co.) with that of lime water for preservation of 
eggs in shell. 
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Results of the test led to the conclusion that both oil and lime water are 
about equally efficient in preservation of eggs. 

It was observed that whereas fertile eggs when used as controls became 

rejects due to embryo development in 3-4 days and the infertile ones barely lasted 

a fortnight, the infertile eggs when treated with the above preservatives and kept 
at room temperature remained wholesome for about 14-16 weeks. 

Since the oil did not have any overall advantage over the lime water and 
since lime water is cheaper than the oil, it seems tliat lime water could be used 

as an egg preservative even by the village producers with advantage. 

This e\perinienl clearly proves that the use of these preservatives help con¬ 
siderably ill conserving the riuality of eggs over reasonably long period during 
summer montbs, even if kept at room temperature, provided the eggs used are 
infertile. 


46. Utilization of urea as a protein substitute in the ration of growing (buffalo) 
calves. 

N. D. KlillAR, P. C. SAWHNRV and K. N. PARAMESIIWARAN, Izatnagar. 

In view of the ncule shorlage of protein rich concentrales and encouraging 
results oblaineil in Wc'^iern countries on the use of urea ns a protein substitute 
for ruminants, it was considered advis.ible to study the effect of utilising urea 
as a protein substitute in the ration of growing calves. 

Twenty-five buJfalo cah'es were selected and divided into five groups of five 
each. The five groujis represented one of control, three e.vperiinental receiving 
urea supplement at the rate of 10%, 20% and 30% of the protein requirement 
rc.speclivcly and a fourth esiic'rinieiital group in which animals received only 70% 
of the digestible crude protein requirement, provided solely by conventional protein 
souice—calf mixture. The rations of the animals of the various groups were m.ade 
isocaloric by adding starch to the ration of the experimental groups. 

The feeding regime which commenced on lS-10-57 will exlend over a period 
of one year. The animals were weighed at weekly intervals. The data on the 
growth will be subjected to .statistical analysis; after the completion of the feed¬ 
ing regime. 

A metabolic trial was conducted after a period of about 7 months. There was 
practically not much difference in the digestibility coefficienls of crude protein 
and other e.xtraet in the five groups. However there appeared a tendency of 
decrease in the digestibility coefficient of crude fibre with the increase iii the 
amount of urea in the ration. 

The total digestible nutrients of rations, per 100 lb. dry matter, were 61-38 lb., 
6(-16 lb., 62-98 lb., 6333 lb. and 61-08 lb. for the control groups and experimental 
groups I, II, III and TV respectively. 

The animals of the five groups were in positive balance for nitrogen, calcium 
and phosphorus. 


47. The effect of feeding different levels of urea the composition of blood 
of growing buffalo calves. 

N. D. KEHAR, P. C. SAWHNEY and K. N, PARAMESHWARAN, Izatnagar. 

Favourable results have been obtained in Western countries on the use of urea 
as a protein substitute for ruminants. Tlie present study was conducted in order 
to see the effect of urea on the composition of blood of growing buffalo calves. 
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In this study three experimental groups received urea at different percentage 
levels ol the digestible crude protein requirements, a fourth group was main¬ 
tained on 70% of the digestible crude protein requirement and a fifth group was 
kept as control. The rations of tlie animals were made isocaloric by the addition 
of the requisite quantity of starch to the rations of the experimental groups. 

Blood studies were undertaken on the buffalo calves in all the five groups during 
the pre-experiniental period and then again seven months after the experimental 
feeding. 

It was found that the inclusion of different levels of urea in the rations of the 
growing calves had no effect on the morphological characters and chemical consti¬ 
tuents of the blood. 


48. Pathogenicity of Beta Staphylotoxin for rabbit kidney. 

S. N. BAKSIII, Lucknow. 

The pathogenicity of Beta Staphylotoxins of ditfeient haemolytic titer for 
rabbit kidney was studied by inoculating 1 c.c. of the to.xin in the car vein. The 
rabbits were destroyed 5 days after inoculation and kidneys collected for gross 
and histopathalogical examination. The kidnei s from rabbits given toxin of 
haemolytic titer 1 :1000 to 1 :2000 showed marked retrogressive changes in many 
of the glomeruli and renal tubules resulting into hyalmisation. Generally the 
glomerular capillary’ tuft was engoiged with erythrocytes and .showed leucocytic in¬ 
filtration. The collecting tubules showed cloudy swelling of the lining epithelial 
cells and cell casts in the lumen. The blood vesseks were found to be engorged 
and there were large areas showing extrava.scular erythrocytic infiltration. The 
intcrtubular interstitial tissue showed active fibroblasts. 

The kidneys from rabbits inoculated with toxin of haemolytic titer of 1 :50 
to 1 ;200 showed comparatively milder changes resulting into cellular infiltration 
of glomeruli and cloudy .swelling of the tubules. The capillaiies were enlarged 
but there were no areas of haemorrhage. The interstitial tissue showed fibroblastic- 
activity. 

It is surmised that Beta .Staphylotoxin is secreted by’ the renal glomeruli and 
it behaves as an irritant, bringing about the retrogressive changes of the epithelial 
tissue, engorgement of cainllarics and proliferation of fibrous tissue, depending on 
the haemolytic titer of the toxin. 


49. Efficiency of dilutors for the preservation of buffalo bull semen. 

K. B. SINGH and N. S. TOMAB, Mathura. 

For making a full use of artificial insemination in the case of buffaloes in 
this country, it is necessary to find out some dilutor in which the semen can be 
preserved for more than 3 or 4 days. The work done by the authors evolved a 
dilutor which consisted of egg yolk-sodium bicarbonate-gluco.se-fructose. Sodium 
bicarbonate, gluco.se and fructose were dissolved in double distilled water to the 
extent of 1-3%, 5% and 5% respectively. The dilutor was made by making 
10% of sodium bicarbonate, 40% of glucose, 25% of fructose solution with 25% 
of egg-yolk. This dilator could preserve semen up to -f3 motili|;y for longer period 
than egg-yolk-sodium citrate and egg-yolk-glycine. It could be used for insemi¬ 
nation purpose for 6-25 days, where as the egg-yolk-sodium citrate and egg-yolk- 
glycine can be used for 3-5 and 4-25 days respectively. The pH value up to -f3 
motility is almost the same. The whole life of buffalo bull semen in egg-yolk- 
glycine is for a period of about 23 days, and in egg-yolk-sodium citrate, and egg- 
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3 -olk-sodiuni bicarbonate-glucose-fructose is for a period of 12 days in each. As the 
whole life of the semen has little value for insemination purpose, the use of egg- 
yolk-glycine for preserving buffalo bull semen may be inferior to that of the 
dilutor egg-yolk-sodium bicarbonate-glucose-fructose. 


50. Storage of buffalo bull semen in undiluted condition. 

S. K. S.\HA and R. N. DRSAI, Mathura. 

In all 33 semen samples were collected from seven different bulls and grouped 
into two classes; 24 of these having initial motility of -b3 or above were put in 

class I and the rest of them with less than 4-3 were in the other. The average 

initial motility of the samples of the first group of -f3-96 with a range of -t-3 to 
4-5 and that of the second was of 4-106 ranging from -fO to 4-2 5. The samples 
in the second group gained in motility within the next 24 hours of storage from 
1 06 to -1-1-44 and then gradually declined. The half average life of the samples 

of the first group was of 46 hours of duration while the full average life was 

of 168 hours with a range of 24 to 168 hours. Whereas only two samples out of 
nine from the second group gained in motility up to the insemination level i.e. 
4-3 for 24 hours but others declined gradually. There was no significant difference 
in motility of samples collected from different bulls but the real difference existed 
between the two groups. The decline in pll and motility ^vas found to be signi¬ 
ficantly related and most of the samples died with a pll ranging from 61 to 5-8. 


51. Intercalving period of Murrah buffaloes in relation to the season of calving. 

R. B. SINGH, S. C. SHARMA and SARTAJ SINGH, Mathura. 

A study was made to see if the faea.soii of calving influences the intercalving 
period of buffaloes. The records regarding the period of calving and subsequent 
intercalving period in case of buffaloes maintained at District Dairy Demonstration 
Farm, Mathura, Mechanised State Farms, Aladhurikund (Mathura), Babugarh 
(Meerut) and Bharari (Jhansi) were collected. 666 such calvings and intercalving 
periods were analysed and the result indicated that there are two seasons for 
calving in relation to the efficiency of iiitercalviiig period. The best period is 
covered from June to November and the worst is from December to May. The 
intercalving period is more by 78-4 days for those which calve during the latter 
season than those which calve during the former one. The average intcrcalving 
period per buffalo is 444-1 ±4-54 days. As the frequency of calving is more during 
favourable season, it seems nature helps in bringing buffaloes in heat more in a 
particular period depending upon the fodder conditions and other physiological 
functions of the body. It was also noted that the first intercalving period is 
longer than the subsequent ones. 


62. Sex beheviour of Hariana bulla in relation to the type of dummy. 

R. B. SINGH and S. C. SHARMA, Mathura. 

Eight Hariana bulls were used to donate semen on two types of dummies 
namely Murrah buffalo bull and Hariana cow for assessing the quantity and quality 
of semen collected on different dummies. The reaction time was noted and the 
collected semen samples were evaluated for volume, initial motility, pH value 
density of sperm per c.m. and longevity of sperm in egg-yolk sodium citrate 
dilutor. The replacement of cow as dummy by a buffalo bull for the collection 
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from Ilariana bulls does not have any influence on the reaction time, quantity of 
semen, initial motility, pH value, sperm density and half average longevity. It 
IS noted that the use of a male dummy has influenced the full average life of the 
sperms under storage. On the basis of the findings of this work it is concluded 
that buffalo bulls can safely be used as dummies. 


53. Effect of blood-letting on the growth of P. gallinaceum in Bazar fowls. 

N. K. ROY, A. N. BOvSK and vS. R. GHOSH, Calcutta. 

In previous studies from this laboratory on the progress ol i>arasiteniia in P. 
gallinaceum in Bazar fowels, it was idiservi d that parasitemia after an initial pro¬ 
gress gradually declines in some birds. Though surviving longer than the infected 
controls, Mich birds develop neurologic complications, manifesting in severe cases 
as sjiasniodic contraction niosi marked in the extensor muscles of the neck. During 
the present work, it has been noticed that birds troin which blood was withdrawn 
for experimental purposes lived longer than inomlated controls. After withdrawal 
of blood, they showed a graduid lowering of parasitemia and lived for months 
apparently ipiite healthv. In none of them neurologic complication did ever develop. 
Assuming that withdrawal of blood might result in some elimination of the parasite 
and its metabolic jirnduct whicli might affect progress, bli od letting on a number 
of chicks and fowls at different levels of iiarasitcmia was performed. ,\s the young 
chicks seldom stood tlie withdrawal of blooil, no definite oliservation about the effect 
of blood-letting on the progress of parasitemia and general health could be made. 
But ill the case of fowls, it was confirmed that blooil-lctting even if followed by 
glucose adniiiiistratioii causes a dcflnite lowering in parasite deiiisity if the para¬ 
sitemia, at the time of withdrawal of bloc.d, does not exceed 20% leiel. In some 
of the.se birds, the parasites may even disapjiear in the jicripheral blood, but sub- 
inoculation from these birds in fresh chic ks and fowls alwa) s resulted in late appear¬ 
ance but sharp rise in parasitemia. 


54. Preservation of buffalo bull semen in the varying strengths of sodium citrate. 

R. N. DEvSAI and S. K. SAHA, Mathura. 

Ill continuation of the preliminary studies on the preservation of bull semen 
in undiluted state, the effect of various streiigtlis of sodium citrate varying from 
1-5 to 3 6 per cent on sperms were studied under microscope. On comparing 
their effects the lowest of 2-5 and the highest of 30 per cent of the desirable 
levels of sodium citrate were chosen to study further the stimulating effects in 
terms of increased motility and duration of life under microscope at room tempera¬ 
ture varying from 110 to 114°I’'. The level of stimulation was, found to be uniform 
for both the strength-. However, 2-5 per cent gave longer survival lime by 90 
minutes as compared to 3-0 per cent at all the stages of storage. Besides, the 
stimulating effects of both the jjercentages was much more marked from 48 hours 
of storage to 144 hours. This clearly indicates as deserved under the microscope 
that the sperm that appear to be dead because of their inactivity, can further be 
activated up to the extent of additional 1-5 degree of motility at various stages 
of storage from 72 to 144 hours by the addition of sodium citrate. Another 
important feature that wms noticed, is that the sperms cells can remain alive for 
3 to S'/ hours in 2 5 per cent sodium citrate on slide at extreme room temperature 
of 110 to 114°F. These findings indicate the possilnlities of diluting the semen with 
extenders containing sodium citrate at different levels within 2 5 to 3 0 per cent 
with encouraging results. Thus the semen samples diluted at 24 and 48 hours of 
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storage with 2 5, 2‘75 and 3 0 per rent sodium citrate solutions and 50 per cent egg 
yolk not only maintain the motility at higher levels but also prolongs the life of 
sperms by 24 to 30 hours, 


S5. Amino acid composition of seed kernels of mango fruits (Mangi/era indiea) 

JYOTIRINDRA DATTA and KSHIROIJ R. BlIATTACHARYA, Calcutta. 

Amino acid contents of the seed kernels of four varieties of mango (Mangifera 
indiea) were quantitatively analysed by conventional paper chromatography to 
ascertain tlic nutritive value of their proteins in relation to tlieir u^e as fodder. The 
seed kernels are very low m protein (4-5% on a dry basis). .111 the common essential 
and non-essential amino acid> are pres-eiu in fairly balanced propoi turns. However, 
the amount of tryptophane, tyrosine, threonine and methionine are siunewhat low. 
'I'licre is no significant difference in the <]uantitati\e distribution of amino acids in 
all the .samples. 

It is suggested that inspite of the low protein content, the seeds have fair 
prospect as fodder supplement liecaiise of their easy accessibility and liecause of 
the favourable distribution of the annuo acids m these samples. 


56. A case of Aspergillus fumigatus infection causing dermatomycoses in goats. 

A. N. GUHA, Calcutta. 

On a surv'ey work of mycotic di.sca.scs in animals the author came across skin 
lesions, in the inguinal region, mcluciing the scrotum of a goat. 

The lesions presented were dry, inflammatory and granulomatous in nature but 
.showing no ulceration. The animal was exhibiting intense feeling of itchyness at 
the site of infection. It was treated with various drugs e.g., different dyes, salicylic 
acid ointments and antibiotics including sulfa drugs, for about 3 months but with 
no sign of cure or improvements. 

Materials were collected ;,nd subjected to microscopical, cultural and biological 
tests and the organi.^in isol.ited was typed as a strain of ‘Aspeigilhix fumigaliis’ 
and the strain pnwed pathogenic for another goat on subcutaneous inoculation. 

As far as is known, this is the finst report of Aspcigilltts fumigatus infection 
in animals, other than poultry, in India, and is the first case of isolation of this 
fungus from pathological processes in goats. 


^57. Studies on serum cholesterol level in hyperthermic pigeons. 

B. N. CHATTDHURI, S C. CHOWDIIURY and D. P. vSADHU, Calcutta. 

Hyperthermia was induced in pigeons by exposing them to an environmental 
temperature of 'tS°C vSerum cholesterol was estimated before and after incubation. 
It has been observed that after 1 and hours incubation the total cholesterol 
level was not changed while the level of free cholesterol rose from a normal value 
of 61-50 + 5'50 to 66-30±4-50. The total chc.Iesterol value before and after incuba¬ 
tion was 127-30± 5 00 and lI8-70±3-50 respectively. After 6 hours incubation both 
free and total cholesterol level significantly rose, the values being 69'40± 5 00 and 
135 00 ±7 00. The possibility of a change in membrane permeability of the R.B.C. 
with consequent rise in free cholesterol level in hyperthermia has been discussed. 
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58. Studies on some histochemical activities of caprine intestine. 


A. K. PUTATUNDA, A. K. CHOVVDllURY and D. P. SADHU, Calcutta. 

The distribution of alkaline phosphatase has been studied in the intestine of 
the goals of the Juninapuree breed. Tissues were examined from three adult 
goats. Alkaline phosphatase was demonstrated by the method of Gomori. The 
distribution of the enzyme was found to decrease gradually from the epithelial to 
the muscularis mucosa and was present iji the serosa of the coeea. Ivnzyine distri¬ 
bution was maximum in the duodenum, less in jejunum, decreased still further in 
the ileum and colon, 'fhe distribution of the enzyme seems to be related to the 
metabolic gradient. 


59. The mode of ingestion in the common Indian poultry louse goniodes 
dissimilis Nitzsch. (Ischnocera : Mallophaga). 

GEORGK PIIIIvIP and vS. IMAvSIIIlOOD ALAlf, Aligarh. 

Goniodrs dissimilis Nitzsch, an ectoparasite of domestic fowl, lives on the loose 
barbs of soft feathers of its host. Gnathal appandages assisted by modified labrum, 
complex hypopharynx, pulviniis and forc-leg.s aid in feeding. Pulvi'nus and ante¬ 
rior lobe of labrum clean the food. T^ore-legs, reduced labium and ventral lobe 
of labrum hold it in ixissition to be cut by the strong mandibles. Hypopharynx 
and cpipharynx help to move it to the mouth to be consumed finally by the 
movements of the pharyngeal wall. The authors agree with Snodgrass (1944) that 
Armenante’s (1911) view on the function of sitophore as “i.sopogometer” is 
incorrect. It is shown that mechanism of cutting equal lengths of food is correlated 
with the range of movement of the fore legs during feeding. Functionally, the 
sitophore in Ischnocera is not so important .as in Psocoptera. Saida Symmons’s 
(1952) view on sitophore’s function is not acceptable because in Ainblycera even 
without cup-like sitophore the saliva and blood are sucked in. The lingual glands 
are for the first time recorded as functional. It is further suggested that their 
secretion is held by sitophore which like epipharyngeal crest shows reduction 
tendency. 


60. Studies on nocardiosis of domestic animals—I. Nocardia sebivorana 
Nocardia aaeroidea infection in sheep and goats. 


and 


M. N. DHANDA and P. CHANDRA SEKARIAH, Mukteswar-Kumaon. 

.■»i |»-|r»| • ■ -IV' I I o > "''r' 

During the course of an investigation carried out on the bacterial flora of the 
pneumonic lungs of 250 .sheep and ISO goats, Nocardia astcroides and Nocardia 
sebivoravs were isolated from six cases of pneumonia in sheep and four cases of 
pneumonia in goats. Those isolated from sheep v.’ere identified as N. sebivorans 
(4) and N. asteroides (2). The caprine .strains comprised N. sebivorans (3) and 
N. asteroides (I). 

This is the first time that infectious with these two members of the genus 
Nocardia are being reported in sheep and goats in India as well as abroad. N. 
asteroides is a well-known pathogen of man and the isolation of such an organism 
from sheep and goats raised a fundamental problem of*-great public health 
importance concerning the animals as reservoirs of disease for man. 

It is suggested that further studies on various mycotic infections in domestic 
animals should be pursued for a proper understanding of the control of these 
diseases in man and animals, as it is a problem of mqtual importance to yeteft’ 
parians as well as public health woihers, 
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61. A case of human infection caused by Paatearella aeptiea. 

M. R. DHANDA, S. GANGUIvJ* and P. CHANDRA 8RKARIAPI, Kuniaou. 

Human infections with Pasteurella scptica are being recognised now with 
greater frequency. The unusual features of the rase of empyema reported here 
were the absence of any history of contact with any animal and lack of agglutinin 
response in the patient consequent on infection. 

The strain of P. scptica behaved peculiarly in that it failed to inoduce indole 
and reduced methylene blue milk. Other unusual features were the fermentation 
of xylo.se, maltose and trehalose but not arabinose as well as its inability to induce 
production of agglutinins in rabbits and lull cattle even after rcpiated parenteral 
administration of multiple doses of formalin killed cells. The cult are could not 
be typed by serological and immunological methods with the ‘factor’ ser;i available 
in this laTioratory against Robert’s types I, II, HI and TV and Hudson’s tvi)e V 
of P. scptica as well as P. haemolylica. Analysis by agar-diffusinn jirecipitin method 
of Ouchtcrlony revealed the occurrence of three coniinon antigens in this strain 
and the defined types of P. scptica, which v\ere, however, absent in P. iiaemclytica. 
The evidence from chemical extraction of type specific soluble antigen by two 
different jiroccdures suggested the existence of a number of antigens determining 
type-specificity in the species, P. scptica. 

The role of P. seplica as a human pathogen is discussed and it is sugge.sted 
that, as this animal organism is being reported, rather frequently in human beings, 
further investigation is necessary to establish the avenue of infection and mode 
or modes of transmission. 

62. Studies on the bacteriology of pneumonia in &heep and goats—I. Review of 

literature and results of a survey. 

M. R. DHA'NDA and P. CHNNDRA vSKKITARLATI, Kumaon. 

Pneumonia must lie classed as one of the most important clinical .syndromes 
in sheep and goats, both as an acute killing disease and in a nucc chronic form 
where loss is less apparent. Examination of 192 apparently healthy sheep slaugh¬ 
tered at the Madras abattoir revealed that as inanv as .38 (19-8%1 showed definite 
lesions of pneumonia while the rate of incidence in gc'.its was .'>7/228 (25-0%l. At 
Mnkte.swar-Kumaon, in the course of 1725 consecutive post-mortem examinations 
of sheep carried out over a period of several years, 260 (15-0%) animals were foitnd 
to show lesions of pneumonia while the incidence in goats was 1.57/625 (25 0%). 
.As gleaned through the results of the present survey, there is evidence for the 
occurrence of three specific tvpcs of pneumonia : parasitic bronchopneumonia, 
enzootir pneumonia and Jaagsieklc. This is the first antlientic record of chronic 
progressive pneumonia (Jaagsiekte) in India. 

Studies on the bacterial flora of the pneumonic hmg.s of 250 .sheep and (50 goats 
resulted in the isolation of a large variety of organisms, the most important of 
which were Pasteurella scptica, P. haemolytica, Klebsiella pneumoniae. Strepto¬ 
coccus pneumoniae (types 1, 28 and 28A), Krvsipeiothiix (Listeria) monocytogenes, 
Nocardfa asteroides, N. sebivorans and AcfinobacUlus lignicresi. 

63. Studies on identical twins in Indian cattle—I. Selection and identification. 

M. P. JOHART, Mathura. 

Two male and one female pair of cattle twins were identified as identical twins. 
The details regarding the different tests made and the methods of identification 

*' Armed Forces Medical College, Poona. 

HI— 59 
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have Ix'eii given. The usefulness of cattle twins for research and the possibility 
of olitaining such material in our Indian cattle has been indicated. 


64. Host-specificity of Indochirus utkalenais Kanungo and Biswal, 1956 (Listro- 
phoridae : Acarina), 

K. KMNUNtiO and lUvSW'.Vh, Cuttack. 

Mxperiments on transmission of a listrophoid mite Imlriliinn; ittluiltiesi.<; from 
guinea-pig.s to rabbits and Swiss mice were coiiducled. Neither the rabbits noi 
.Swiss mice could he infected with 1 idhalcn^i^: Host-specilicity of J. iilhalcnsis 
with reference to the rabbits and Swiss mice as hosts lias tieeii discussed and a 
contrast is drawn with many .genera of the families Li'.trophoridae and .Sarcoptidae. 

Two probable reasons have been put forth to account for this host-specificity 
of I. iitUalciisii, one being the difference ni the strength and stillness of hairs 
between its natural host i.e. the guinea-pigs and the e.\])erimental lio-.t-, i.e., rabbits 
and Swiss mice; the other being the sense-ix*rcei)liou of the jiaiasitc to distinguish 
the skill and size of its natural host from that of rabbits and Swiss mice used in 
the experiment. 


65. Hitherto unrecorded occurrence of a Balantidium Sp. (Ciliata : Protozoa) in 
f'iarrhooic faeces of v/ater-buffa!oes in Orissa. 

C. hISW.VL and K K\NUN(h), Cuttack. 

lialanltiiiutu sp associated witli diarrhoea in water buffaloes and buffalo- 
e.lives IS reported here for the first time Microseopie examination of faecal samples 
fioiii such affrcted calves revealed an infestation of asearidia as well as balantidia, 
the latter found in the last voided portion of faeces. Treatment with hetrazan 
eliminated ascarid infestation hut not the bal.nilidia or the diarrhoeic symptoms. 
,^s such it is presumed that hetrazan liad no effect on the l^itlaiiluituin sp. and the 
latter can prolong diarrhoea in huffalo-cahes as a secondary factor. 

Similarly, diarrhoeic faecal samples of adult buffaloes, on exanhiiation, revealed 
the infestation of liver-flukes and also balantidia. Treatin.g these animals wdth 
Hexachlorelhane diarrhoea subsided and such post-treated faecal samples showed 
no evidence of liver-flukes infestation nor balantidia. Hence it is inferred that 
Hexachlorethane had probable a static or lethal effect on the balantidia reported 
herein. 


66. Chemical composition and nutritive value of cowpea (Vigna catiang) and 
the silage of shed-leaves of Jaman (Enugenia jambolena). 

S. J. DANIRL, Izatnagar. 

Jaman is a large tree and is distributed all over India. The leaves are .shed in 
the beginning of summer season, and is usually allowed to go as waste. 

22 maunds shed leaves of Jaman were ensiled with 96 maunds of cowpea (vi.gna 
catiang). The percentage composition of the silage (on dry matter basis) was 
found to be organic matter, 89 99; crude protein, 9 00; ether extract, 4 02; crude 
fibre, 38-49; nitrogen free extract, 38-48; total carbohydrate, 76-97; total ash; 
10-01, calcium. (CaO) 2-30, and phtjsphorus, (PjOj) 0-32. 

In order to investigate the nutritive value of the silage a digestibility trial was 
carried out on hill bullocks. The silage was fed ad libtum. The average digestibility- 
coefficients were found to be organic piattey, 24-49; crude protein 27-10; ether ex- 
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Iraci, 38 95; crude fibre, 33 90; nitrogen free-extracl, 43-80, and total carbohydrates, 
o7-'/2. The values of digestible crude protein, total digestible nutrients and starch 
wiiiivaleiit in lb. per 100 lb. of dry matter were found to be 2-42, 35-72 and 12.71, 
respectively. The experimental animals registered negative balances for nitrogen, 
calLiuni and phosphorus. 

The results indicate that shed-leaves of Jaiiiaii may be utilized as cattle feed 
by ensiling them with green cowpea, and supplenientiiig the silage with some con- 
ceiitraLe teed which will make up the deliciency of nitrogen, calcium and phos¬ 
phorous. 


67. Effect of air temperature and humidity on the physiological reaction of 
different breeds of cattle. 

B. ts. KAUSHAL, D. N. MUI/L/ICK and N. 1). KEH.\R, Izatnagar. 

lb Ilariaiia breed heifers and 16 Bengal breed heifers of 9-11 months old 
were devided into 2 gioups m each breed. Each group was maintained on isocalonc 
lations wliii'h were comiiioiily led to the animals in Punjab and Bengal. The 
espcrmienlal observations were made at Calcutta. Pulse r.ite, respiration rale and 
bodi teinperaiures were reiorded weekly in the forenoon and afternoon. The 
atiiiospherie conditions were maintained. 

'file results showed that ail the reactions were higher in the summer mouths 
iliaii winter, respiration rale showed highest variation, ne.vt was body temperature 
and least was the pulse rale. .\11 the values were higher in the alternoon. 'fhe 
leaciions gradually declined with the advance of age bur there were individual 
variations in all the reactions. Dietary treatments had no eftect in these variations. 


68. A new hide preservative (Part I). 

8. C. NAJS'lP.- and S. N. SEN, Madras. 

Paludniie Pioguaiiil li\drocliloride (l.C.I. Etch), l-(P-chloropheny l)-5-isopropyl 
bigiianide-flCl is well recognised for its aiilimalanal iirojieity. But its anlimiero- 
bial action is very hitle known. 1 aliulrine in jireliminary investigation has deiiiou- 
sti.ited coiisidirable iiaiteriostatic action against a mixed culture containing both 
gram positive and gram negative oiga.nisms. Its application as a hide preserva¬ 
tive ha.s been tiied out in leather industry. In the present work the antiseptic- 
value of Paludrine has been tested during soaking of dried, dry-salted, and wet 
salted hides. A soak liquor containing 0 05 percent of Paludrine has been found 
to jirevent bacterial growth and action during a period of 4 to 5 days, the hide 
and soak liquor ratio being 1 -.10. The proportion of I’aludrine may be loweied 
in soaking wet salted and dry salted hides where such a long soak is not required. 


69. Studies on Clostridium tcelchii isolated from suspected cases of infectious 
enterotoxaemia in sheep in India. 

P. R. NILAKANTAN, B. K. KATHURIA and M. R. DHANDA, Kitmaon. 

Seventy three cultures of Cl. 7tielchii isolated from material obtained from 
.suspected cases of enterotoxaemia in sheep were studied. They were short, stumpy, 
red shaped organisms, measuring 2 to 3 x 1 micron. Gram imsitive, intensely stained 
and capsulated. Sporulation took place in alkaline egg medium. Surface colonies 
on blood agar plates were either small, round, low convex, translucent and 1 to 
2 mm. in diameter or fairly large, greyish white, flat or umbonat^ with lobate 
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ijiatyjij and 3 to 4 luni. m diameter and were bcLa liaeiiiolytic. Ihey fermented 
di.Ntiobc, lactose, maltose and sucrose but not mannitoi. vSalicin was lermentcd by 
only tour of the cultures. All but three mltures produced ‘stormy clot’ in milk 
and all exccjit two licjuefied gelatin. They were iiathogenic to guinea-pigs, mice 
and pigeons producing typical gas gangrene and death. 

U1 the 73 isolates only 43 produced demonstrable toxins lu cufture and 30 
were iiouioxJgeiiic. ut the 43 toxigenic strains 31 were Type A producing only 
alpha lo\iii and 12 were Type D pioduciiig both alpha and cp!<tlon to.xiiis. Presence 
oi alpha and cphitan toxins in the intestinal conlciUs was demonstraied only in 
SIX of 12 cases Ironi which CL wclchn Type 1) was isolated, ft was observed that 
toxins of Ll. ivcUhii weie not demoiistiable unless intestinal contents from suspected 
cases were collected soon alter death of annnals and were propc,riy preserved aiici 
stored prior to laboratory examin.itiou. P'arlher, some of the Type i> stiains easily 
lost the property of producing either epsilon or both epsilon and alpha loxnis 
during storage in laboratory, theteby', giving the mipiession oi tiaiislorinatiou into 
Type A or becoming nontoxigciiic. 


70. Observations on the effect of immunization of fowls with different vaccine 
strains of Newcastle (Ranikhet) disease virus. 

P. K. MLAK.XNTAN, P. SAKKUbAJ and M. K. DHANDA, Kuniaoii. 

The four vaccine strains of Newcastle disease virus (NUV) used in this study 
were (i) iUukteswar iKaT), (li) Palestine, (iiij American ‘If,' and (iv) British ‘F*. 
(iroups of low Is were imniuinzed by administering the vaccines by different routes, 
namely, lulraiiiusciilar, intradernial (prick method), inlraiiasal, conjunctival anti 
oral (in drinking water) and the immunity response was compared by determining 
at weekly intervals haemagglutmin inhibiting (HI) litre of sera of the birds. 

Miiklcsiadi and i’alcsltne sLrains ;—Birds immunized with these .stiains revealed 
high antibody response irrespective of tlie route of vaccination. HI titres of then 
sera rose to 1 :1M6 and 1 :537 respectively in seven days, reaching a maximum of 
about 1 :140S0 in two to three weeks and later there was a decline. Though HI 
antibodies could lie detected only from fifth day after vaccination yet birds with¬ 
stood challenge infection with virulent NDV even after 72 hours. Birds proved to 
be solidly munune wlien challenged about eight months after vaccination and HI 
titres of their sera were 1 :853 and 1 :320 respectively. 

American and Urilish ‘F‘ strains :—Birds iinniunized with these strains re¬ 
vealed only a low grade antibody response irrespective of the route of vaccination. 
However, intranasal and oral routes evoked slightly better antifiody response than 
the intramuscular route. Very little rise in III titre was noticed on seventh day 
after vaccination (1 :25) a inaMmum of about 1 ;1150 being obtained in three to four 
weeks. Protection was found to be established 5 days after vaccination. The 
iinmunity was lasting for a period of at least two moutlis but birds challenged 
eight months after immunization all died. 


71. Variations in the protein fractions of blood plasma of fowls immunized with 
different strains of Newcastle (Ranikhet) disease virus. 

P. R. NILAKANTAN, S. S. NEGI and M. R. DHANDA, Kmnaun. 

Rlnkteswar (RjB), Palestine, .\nierican ‘B,’ and British ‘F’ strains of Newcastle 
disease virus were used to immunize groups of ten fowls each and protein fractions 
of blood plasma of these birds were estimated at weekly intervals. 
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In the case of birds immunized with Mukteswar and Palestine strains, definite 
rise in the plasma protein level due to rise in the globulin fractions (euglobulin, 
pseudoglobulin 1 and iiseudoglobulin II) was noticed one week after immunization 
followed by a decrease during the subbcquent tv\o weeks. How'ever, haeiiiagglutinin 
iiiliibiimg antibody titre of sera of the birds showed a marked rise during the first 
and subsequent two weeks after vaccination. 

Piactically no change in pla.sina protein levels was observed in the case of 
birds iiniiiunized with American ‘15/ and British ‘B'’ strains during the Pour-week 
period of observation, while tlie haeniagglutinin inhibiting antibody titre of sera 
showed a low grade increase during the first and subsequent three weeks alter 
immunization. 


72. Studies on blackquarter. 1.—Etiology. 

P. R. NUvAKANTAN and IM. R. JllIANDA, Kiiinaun. 

One hundred and eights eight cuIIui ls of anaeiobes isolated from cases of 
blackquarter in cattle, bultaloes, '.heep anel goats were studied and l>ped. Of the 
179 eiiUures obtained Ironi cattle and bultaloes 161 (90%) proved to be (./. chaiivoci, 
9 (5%) Cl. sol’lictiin, 5 td 8%) c,/. n'tlihii and 4 1^2%) mixtuies of Cl. chaiivoci and 
Cl. scpticiim. 

Tjping of cultures was done on the basis of (i) niorpliologieal and staining 
characters, (ii) cultural characters m cooked meat medium, blood agar iilates and 
cysteine agar shake cultures, (iii) bioclieniical reactions viz. action on litmus milk, 
and gelatin, feniientation of larbohydrates like dextrose, lactose, maltose, sucrose, 
mannitol and salicm and haemolysis of sheep red blood cells, and (iv) pathogeni¬ 
city to guinea pigs. 

A basal medium comprising 2% peiitone, 0-5% sodium chloride, 0 1% each of 
ferric sulphate, sodium citrate, magnesium sulphate and sodium Ihioglycollute and 
10% o\ scrum was found to he satisfactory for studung sugar fermeiitutioii re¬ 
actions of Cl. chaiivoci. 

It was seen that whenever material from fresh case-, of blackquarter in cattle 
collected during life or soon after death was subjicietl to a bacteriological exami¬ 
nation, it invariably resulted in the isolation of ( 1 . cUauvoci while in material 
collected from carcases after a lapse of 15 to 24 hours. Cl. scpticuin and C. welchii 
weie isolated alone or in association with Cl. chauvoci. 

It was also observed that Cl. scpticiim and Cl. ivchiiii could be isolated from 
heart blood and muscles of guinea pigs which died following artificial infection 
with pure Cl. chauvoci if the carcasses were kept for 24 to 72 hours at 18 to 20°C 
and 12 to 20 hours at 30°C. On the basis of these findings it was concluded that 
Cl. chauvoci was the true cause of blackquarter in cattle in India and that the 
occurrence of Cl. scpiicum and Cl. welchii was only incidental, their presence being 
as post-mortem contaminants. 

Of the 9 cultures isolated from sheep ami goats suspected to be cases of black- 
quarter 8 were typed as Cl.septicuni and one Cl. welchii. 
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PLANT BREEDING AND GENETICS 

1. Genetic studies in Rice. 

vS. vSAMl’Ani :inil D. V. SJ^SHU, Cuttack. 

From a liylirul hetwet-n two vanclii's of (hyzj ) inia, vvliiclj dillcrcd in tlie 

lL‘iii;tli of stciile liiDina (;^lunie) it was oiiservid tli.it slioiliicss was cloiiiiiiaiit over 
long, and one [i.nr of ,dli le.s n)ntiolled the difit.reiice. This is parallel to the 
genetic condition lecordcd in Oiyza suhva, atid hriiigs out the similarity between 
tlic two species. 

From a hjl.rid hciweeii pholo))enod iiiseiisitne (eail_\) giuliiious (wa^y) japonica 
variety and a pliotoperiod seiisilue (laic) starchy nidua variety, insensitivity was 
oliserved to he doiiiinaiit, c uiniilative diijiluMle allelic jiairs heing irivuUcd. These 
duplicate facloi.s • bowed indc])eiidaiit se.cu gallon, luit <;iie of lliciii showed linkage 
lo till' gene pair i oiiirolliiig starch diw elo]inient. I'siiig the niimiiiuni discrep.'iuev 
method this hnkagi' with one (-1 the diiidiiate genes was found lo he very tight 
with repulsion. 


2. Semisterility in Tetraploid Rices. 

S. SAM PATH and J). V. .SJeSJUs Cuttack. 

l our homozygous and four heti ro/ 3 'gous tyjies of tetraploid rice jiroduced hv 
colchicine tieatment of pure strains and F, li'Iirids rcspectivel}' were used in an 
exjierimeiit lo dolerniiiie the eticct of enviroiimenlal factors on spikelet sterility. 
In a small scale experiment three tieatiiients were given to these plants during 
and after flower niitiatiun, namely, (a) spraying with 1:1000 borax solution, (li) 
s])raymg as above eomliiiied with intensive manuring in the foi m of pellets 
(Aiiiniophos) placed below the plants, (e) intensive manuring alone, as above, and 
(d) eontrol whieh was untreated. Intensive manuring with placed pellets of 
.■\mmophos, consistiiilly reduced spikelet sterility in the samples studied. Borax 
spraying alone (without manure) tended to 'iicrease sterility in some cases but the 
ditferenee is not considered siguilieant. A combined tieatment of manure and 
borax spraying was found to he inferior to manuring alone in reducing spikelet 
sterility. The present trial indicates that seed setting is also controlled by physio¬ 
logical factors apart from genic and chromosomal causes 


3. Utilization of Male Sterility for Hybrid Maize Seed Production without 
Detasgeling. 


B. SEN and H. C. JtXSIII, Almora. 


Cytoplasmic male sterile lines of maize of K. 4 and Kys. were received from 
Dr. Donald Jones of Connecticut and Tx 203 m.s. from Dr. Robert of Texas for 
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exploring the proper technique for the production of hybrid maize seeds without 
detas.sehng in India. Work on these has been in progress in this Laboratory since 
1950. 

due of the most expensive and necessary operation in the production of double 
cross hybrid maize seeds is the detasseling of the single cross seed parents in the 
sL'cd ijroduction held. 

Jty iiu.oiporaliug cytoplasmic male sterility in dillereiit inbied hne.s Dr. Jones 
has shown in 1949 that the double cross liybrul seeds produced without detasseling 
are just as good, if not better, than the seeds produced by the usual detasseling 
method. 

There are inbred lines which when crossed witli cytoydasmic male .sterile lines 
jiroducc 100% sterile single-crosses and (jtlitrs whidi produce 100% fertile single- 
crosses. For production of hybrid inai/e seeds willioiit det.i'-seiing we need both 
these types of single-crosses. The stirile singlc-cros.ses are to be used for seed 
parent so that no detasseling would be necessary and for the pollinator we must 
bate fertile single-cross. It has been found by Ivdwaidsun (19.^.^) that if only one 
restorer inbred is used for pollen parent single-cross the resulting double cross 
seeds produced without detasseling will produce ])laiits only ."O",, of wliitli will 
have functional ])oIlen. On the other hand, it both the mbieds are restorers then 
the double cross seeds would produce 100% tassel fertile plants, hut for the pro¬ 
duction of these single cross seeds bagging or detasseling in isolated plots wall 
have to be done. 

Since we have found that the crosses between niale-stenle and male-fertile 
inbred lines which were male-fertile or jiartially fertile at Alniora were lomiiletely 
sterile at New Delhi, it is necessary to utilise two restorer inbreds for pollen 
liarents, and tor producing the single cross seeds for sowing an acre of double 
cross .seed iiroductuni plot only 20 lo 25 controlled ])olIination or detasseling for 
])rodiieti(m of single cross need be done. Wlide willioni the use of cyto])lasime 
male sterile lines, production o( 1 acre jilol would leipiire detasseling of I()435 
jilants. 

Tne double cross bybrids--VL D-1, 2, .L 4 and 5 were produced without dctassel- 
ing 111 I9.''5 Two tiials with these Inbrids were niHleitfileen at Almrira in 1956 
and one trial in HI57. These liydirids were also tried at the Itidirm Agricultural 
Research Institute, New Dellii in 1956. The lesuits indicate that in Alniora trials 
the yields of the double crosses were similar to tlio.se of the standard hybrids like 
and in Delhi VL, D-2 and l)-5 were similar to T\.26. 


4. Studies on the effects of different growth regulators in overcoming crossdneom- 
patibility between Brassica Juncea Hook f. & Thoms, and B. napua Linn, and 
self-incompatibility in B. napua Linn. 

S. L. BASAK and R. M. DATTA, Calcutta. 

By the use of two growth regulators (lAA and NAA) both self- and cross¬ 
incompatibility barriers in /?. na.pus and B juncea are found to be overcome. The 
results have indicated that it 's possible to accelerate the rales of polleiitube growth 
in these two species by the applic.itioii of suitable concenlralioiis of these two 
hormones. By application of suitable coiirenlrations a large amount of pod and 
normal .seed setting in selfed B. naptis lias been recorded. The production of pods 
and normal seeds in reciprocal interspecific crosses between lhe.se two Brassica 
species can be appreciably increased as a result of spraying of TA.\ and N.\A in 
suitable concentrations at the time of cross pollination. 

In spite of our results being positive, further work is necessary and will be 
repeated next season. These chemicals induced a large number of ovules being 
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fertilized and stimulated growth, develoj)ment and enlargement of the embryos, 
eiulosperm as v\ell as the ovarian tissues. Thus, healthy seeds and pods were 
formed. 

Cytolo^ical studies reveal the oocurreuce of pseudo-emhryony (micellar) in con¬ 
trol in liotli reeiproc.d crosses along Aith. infrequent oecuru lu'c of tjris phenomenon 
(pseudo-cmfiryony) at 1 ppm. I.'\ \ and 1 iipm. N.'VA in 1}. /uitcca Q xB. napus d. 
Tlie incidence of vi\ip.arous germination of nonual seeds in both types of crosses, 
induced by the application of these growth snl'stances, is reiiorti d for the first time. 


5. Interspecific hybridization between Corchorus olitorius Linn. (Strain C.G.) and 

C. aidoides F. Muell, a V/ild jute of Austialia, and C, eupsularis Linn, (Strain 

D154) and C, aidoidea F. Muell. 

S. K. T).\N.\ and K. il.I. D.VfTA, (.'alcutta. 

In C. olih^iiiit 9 y ('. \tJouhs iS, tiie pod iot was and the percentage of 

pod harvested (ont of tlie set pods) was 20”,',. All tbi li.iiwestcd pods 'cere empty. 

In C. 'iicloidc'i 0 > C. ulitciiiis J, the ixid set was 2C 8% and out of the sec 
pods 0 0% pods were harvested. The single harvested pod yielded the fullovring 
types of seeds—4 empty, 9 partially full and 4 apparently normal—looking full 
seeds. The so-called normal looking seeds were underweightcd, when comiiared 
to the* same number of seeds of the mother plant. The aver..ge number of ovules 
per pod in C. capiulari'i, C. olitorius and C. stdoidos are 50,200 and ,-5 respectively. 
Number of --eeds per gramme in C. capiularis, C. ohloiiiis and sidoulcs are 300, 
500 and 1,893 respecloeh. The cause of intc-rspecific incompatibility is discnsstal. 

The results obtained in these experiments are more or less similar with the 
lindings of one of ns (R.M.Jb) recorded during 1953-1955, who studied the subject 
extensively and intensively. 

This c'xperimeiit wa-. taken up in 1957 in the hope of getting a hybrid, if any, 
whic-h can be profitably utilized in bridge-crossing with the other economic 
('orcUorifi species 


6. Studies on the effects of growth substances on the interspecific incompatibility 
in the cultivated jute species ( Corchorua nlitoriua Linn, and C. capaularia 
Linn.) 


P. DAS GUPTA and R. M. DATT.A., Calcutta. 

The three hormones, viz., Tndole-acctic acid, Tndole-butyric acid and Napthalene 
acetic acid with their respective optimal concentrations for pollentuhe growth and 
germination in lhc.se two cultivated jute species (Strains ;—C.G. and D154) were 
utilized in the actual interspecific hybridization programme to overcome the existing 
incompatibility barrier. 

In both types of crosses (C.G, X D154 and D154 x C.G.) only NAA (10 ppm.) 
has a definite stimulating effect on the fertilization phenomenon. Fertilization was 
ol>served within one day, which was faster than that in case of untreated cross 
pollination, as previously observed by one of us (R.M.DJ in 1954. Endosperm 
development was also verv prominent within 2-3 days. It was faster than that in 
the self-pollination as well as in the cross-pollination. This hormone, however, did 
not stimulate longer and a.s a result, some of the cross pods failed to reach maturity. 
Besides, the rest of cross pods could not be harvested due to severe attack by 
A plan corchori. 
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AU!ion,t;li iiidole-iicetic acid .stimulated at the earlier staj^es of o\ule develop¬ 
ment, it .soon caused degeneration and collapse of ovules of lioili crossed materials 
\\itliin three days. 

Jndole-hulyric acid had a more advcr.se effect. Marked shrivelling and degenera¬ 
tion of ovules were due to this treatment. Further studies are in progress. 


7. Preliminary studies on the interspecific hybridization between the autotetra- 
ploids of the cultivated jute species— Corchoriu olitoritu Linn. (Strain C.G.) 
and C. capsularis Linn. (Strain D154) and the Cytogenetical basis of incom¬ 
patibility between them. 

R. M. D.ATTA and S. K. DAN.\, Calculla. 

Holh C. olitoiius and C. capsularis are cross-incoinpatihle at the 2n level. In 
order to combine them at the 4n level colchiploids were raised both in the culii- 
valcd and the wild .states. They were hybridized for tlirce successive years by oue. 
of us (R.j\I.D.) (iy54-195f)) hut no aniplndiploids could Iic raised. Ii. 1957 the hsbriih- 
z.'ition e\])erimeiils were repe.ned. In both types of erosscs (4u C.G. V x 411 D154 o' 
•■itid 4ii 1)154 9 X 4n C'.G. rj) pods were found to set hut all of them shed before 
reaching maturity. t)n the cylogt'iietical studies it was o)>^cived that only a few 
nppermo^l (jvuh s were found to be ferlih/.ed. The ji-dlenl nbes were si eii to reach 
the mules within 24 hours. In 4n 1)154 V X 4n C.(i. cT, the fusion of spciins with 
the igg or with the jKjl.irs were not coinpl-^te till 2 days. In 4ii C.G. 9 x 4ii 1)151 
these processes of fusion went on till 2 days hut soineliines they were 
louiid to be eoniplete even within 24 hours. In both these cases degeneration ol 
the oiuUs set in within 2 days and no viable seeds could be obtained. Bhaduri 
and C'hakravoiti (1948) claimed to have raised amphidiiiloids in the cultivated jute 
species. Our llmlings do not support tlieir clniin. Further studies are in iirogress. 


8. Preliminary observations on few intergeneric crosses in the family Pctlaliaceac. 

X. R. rANIGRAHI and R. N. MOHANTY, Bhubaneswar. 

Jiiter-.generic crosses with Scsamtnn oiiciilalc x ’Maiiyniu annua and its recipro¬ 
cal, ;ind Petialiuni iniircx with Scsaniiini 0 }ienlaU’ wire made. A selfed Sesamum 
jilaiit was taken for comparison as regards the percentage of ])ollen germination and 
rate of pollen lube growth in these crosses. The female plants were eiuasculaled 
the previous evening and rrossiiyg w;is done next morning. The flowers after 
liollination were collected after 1 hour of iiollination and subsequently at an interval 
ol 2 hours. The style and stigma were stained in r,’o cotton clue, and examined 
'J'lie observations indicated that in the cross between Sesamum and Marl\nia iii- 
volvin.g the former as the female parent the pollen grains genninaled well and by 
24 hours the ixillcu lube reached the ovary. In some flowers allowed to set seed, 
it was observed, after about 20 days of crossing, that the ovaries remained green 
hut did not grow further. In the reciprocal cross the pollen lube growth was slow, 
and by 24 hours it could hardly traverse of the stylar length. After 3 days of 
pollination the ovary with style and stigma fell down. The cro.ss w-ith Pcdalinm x 
inurex, taking it as the female parent showed that the pollen germination was poor 
and even after 24 hours there was not much growth of the pollen tube. The stylar 
lengths of Martynia, Pedalium and Sesamum were measured which were (2-7 cm., 
11 cm., and 1-3 cm.) respectively. It is supposed that the greater stylar length 
in Martynia perhaps precludes the pollen tube from reaching the ovary in this cross, 
itfore intensive work in this line is being continued at this Research Station. 


Ill—60 
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9. Time of application of Nitrogen to Rice Crop. 

li, N. SAHU and J. C. MAHAPATRA, Orissa. 

To determine the optimum time of application of nitrogen to rice croj) either 
in single or split doses in the form of sulphate of ammonia and urea, field experi¬ 
ments were conducted with seven combinations of time of applications (before 
jilanting (IJ), at planting (P), at tillering (T), liT, PT, liTF and PTI' (F. applica¬ 
tion of fertiliser one week before flowering) X 2 types of nitrogen (urea and ammo¬ 
nium sulphate) -f one control in randomised block design in three replications of 
15 treatments each, for two seasons (195C-57) and (1957-58) in the Agronomy 
Section of the State Agricultural Research vStation, hhuhaiieswar, Orissa. Nitrogen 
was applied at the rate of 40 lbs. iier acre according to the various times of appli¬ 
cation with a basal dressing of 5,000 Ilis. of I'lirm-yard-nianure and 20 lbs. of PjOj in 
the form of single superphosphate. A long iluration variety of paddy, T1242, (160 
da)'s) was grown in the experiment. 

The results indicate that yield dillercnces among llie various treatments arc not 
statistically significant. The non-significance of yield data between the N- treated 
and control plots is due to the fact that nitrogen requirement of rice crop has 
probably been met by 5,000 lbs. of Farm-} ard-nianure which was applied as a b.isal 
dressing to all the plots unifornially. The yield data further reveal that there is no 
difference in yield due to sulphate of aminonja and urea. The interaction between 
forms of nitrogen and time of application is however, statistically significant. 

Urea, a concentrated, iioteiitially lower [iriced nitrogenous fertiliser can be used 
as alternate source of nitrogen to sulphate of ammonia, the effects of both the ferti¬ 
lisers being identical on the yield of grain. Ammonium Sulphate when applied 
in single dose should be incorporated into the soil at or before the final puddling 
operation. When the split application is desired the times of application should 
coincide with planting, tillering and flowering stages of the crop. Urea should not 
be applied earlier than tillering stage to the rice crop under lihnbaneswar condition. 


10. Preliminary studies on the effect of manuring on roselie (Hibiscus sahdariffa 

L.) 

A. N. DATTA and B. C. KUNDIT, Barrackpore. 

,\ manurial trial on roselie {Ilibi.^cu.’i sabdarifia U.) was conducted in replicated 
randomized blocks with 4 replications in 1956 at Nilganj, Barrackpore to study the 
effect on the yield of fibre of roselie (R.T. 2) due to different kinds of manures and 
fertilizers applied at varying levels. The treatments were nitrogen at 3 levels in 
the form of ammonium sulphate, viz., N, (No nitrogen), N, (40 lbs. of nitrogen per 
acre) and N, (80 lbs. of nitrogen per acre); PjO, and KjO each at two levels in the 
form of superphosphate and muriate of potash respectively viz., P, (No PjO,), P, 
(40 lbs. of PjO, per acre); (No K^O), K, (25 lbs. of KjO per acre) thus making 
twelve treatment combinations plus two doses of compost, i.e., C, and C, at the 
rate of 40 lbs. and 80 lbs. of N per acre resspectively and a highest dose of nitrogen 
i.e., N, (120 lbs. of nitrogen per acre)—giving 15 treatments in all. All the manures 
and fertilizers except ammonium sulphate were applied in one instalment before 
sowing while the ammonium sulphate was applied in three instalments, viz., 50% 
licfore sowing and the rest 50% iu two equal instalments as topdressing after six 
weeks and twelve weeks from sowing. 

The seeds were sown broadcast. The intercullura] operation consisted of weeding 
and mulching and the crop was harvested at the early-pod stage for the extraction 
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of fibres. Data on fibre yield were recorded which were subjected to statistical 
analysis. 

The differences of yield of fibre due to various inanurial treatments are significant 
at 1 per cent level of probability. The nianurial treatment Nj (nitrogen at the rate 
of 120 lbs. per acre) has given the highest yield of fibre (23-67 mds. per acre) 
yielding about 45% higher yields than the control (No manure). The fibre yield 
records,indicate that nitrogen has got an appreciable effect on the increase of yield 
<jf fibre of roselle as higher yields are obtained with higher doses of nitrogen and 
the fibre yields are decreased with lower doses of nitrogen lowest being obtained 
in the nianurial treatments without nitrogen. 

The results also indicate that potash and phosphate have no considerable effect 
on the yield of fibre either applied singly or in combination of these two elements 
without nitrogen. Potash and phosphate, however, in combination with higher 
closes of nitrogen give good response on the increase of yield of fibre. 

'I'he present study, though of preliminary nature, tentatively indicates that high 
closes of nitrogen are essential for better yield of fibre of roselle. The experiment 
is, however, being continued for further detailed investigations. 


11. Preliminary studies on the direction of sowing with fertilizer on the yield of 
jute fibre (Corchorua Capaularia), 

B. K. DAS, D. B. DUA, S. N. MITRA and A. .SARKAR, Barrackpore. 

A preliminary study on yield of jute fibre was made at the Jute Agricultural 
Research Institute harm, Nilganj, Barrackpore to compare animonium sulphate and 
ammonium chloride and to observe their behaviour when jute sown in rows of 
different directions. The trial was conducted in a split plot layout with 4 replica- 
lions, tlie fertilizer being in the main plot and the direction of sowing in the sub-plot. 
The whole plot treatments consisted of 6 types of fertilizers : ((i) Ammon. Sulphate 

(40 lb. N) and Pot. Chloride (25 lb. K^O), (ii) .\mmon. Sulphate (40 lb. N) and Pot. 
Chloride (50 lb. KjO), (iii) Ammon. Chloride (40 lb. N) and Pot. Chloride (25 KjO), 
(iv) Ammon. Chloride (40 lb. N) and Pot. Chloride (50 lb. KjO), (v) Ammon. Sul- 
]>hate (40 lb. N) and (vi) Amnion. Chloride (40 lb. N) and the sub-plot treatment.^ 
consi.sted of 2 directions of sowing ; (i) Ka.st-West and (ii) Norlh-vSouth. One foot 
noil-experimental margin all round each plot was maintained making the effective 
jilot size 18' X 20'. The crop was harvested at usual small pod stage of maturity 
and necessary records of green w-eight, st.'md, fibre yield per plot were maintained. 

Prom analysis of the yield data no significant differences were observed between 
the two direction of sowings. Amongst the fertilizers tried also none gave any 
advantage over the other. Ammonium sulphate either alone or in combination with 
potassium chloride did not prov^e significantly superior lo ammonium chloride either 
alone or together with potash. 


12. Preliminury observations on the effect of sowing dates on yield of jute seed 
(Corehortu oUtoHua). 

B. K. DAS, D. B. DUA, S. N. MITRA and A. SARKAR, Barrackpore, 

In a preliminary observation the effect of different dates of sowing on yield of jute 
seed was studied with Corchorus oUtorius in 1956-57 in a simple randomized block 
layout with 4 replications at the Jute Agricultural Research Institute Farm at 
Nilganj, Barrackpore. The variety nsed was JRO-632. The treatments included six 
different dates^ beginning from IStb May at an interval oi 15 days. 
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J'rijiii analysis of data, it was found that the effect due to date of sowing was 
significant at 5% level. Amongst the dates of sowing, 2nd June sowing gave the 
liigliest yield (4 02 md./acre) closelv followed by 2nd July (3-99 nid./aore), 17th June 
(3-92 ind./acre) and 18th May (3-87 nid./acre) all being in the same critical group, 
riie first two above sowings were significantly superior to I7tb July and Jst August 
sowings. Tt was therefore observed dtiring the year, that for seed production the 
•mowing of olitoriui jute (JK<)-()32) uinier Nilganj conditions can be conveniently 
delayed up to bcgiiming of Uil\ ; .in\ sowing done earlier does not give any real 
extra advantage. 


13. Effect of varying depths of cultivation with various doses of manures and 
their methods of application of the yield of cotton. 

A. K. KHAN and K. Iv. MriiTHY, New Delhi. 

.\n investigation to find the effect of variation in depth of jiloughing by tractor 
iinplenients (9"-10''); bullock implements consisting of ‘Victorj’ (5'-6") followed 
liy ‘Country’ and ‘country’ {4"-5") alone, with 'Placement' and ‘broadcast’ applica¬ 
tion of 40 lb. N. in the fm'iiis of amnioimim sulphate and grmindmil cake singly 
and each with an additional ilosc of 80 lb. as super, on the yield of cotton 

was conducted at l..\.K.r., during 1957-58. .\ sumniaarv of important results 
follows ; 

All the tdlage tieatmcnts ,ga\e lesser percentage ol 7 nun. and above clods 
as compared to pre-tillage conditions of the soil. Soil inversion resulted in higher 
fiercentage of bigger cknls as compared to non-inversion. Country plough not 
oniy gave the highest percentage of 2-7 mm. clods, but also of 0-5-3 mm. water 
stable aggregates and thus resulted in best tilth. Other ])iiy,sical properties were 
not affected b\’ tillage treatments apjtreciably. .\ close relationship between 
0'5-3 mm. aggregates, total pore space, moisture ecjuivaletit and final vicld was 
however, ob.served. Soil analysis at harvest revealed gcnen.l deterioralion in ag.gre- 
gates and pore space. 

.\ close relationship between fruiting coefficient, total nilro.gen in the fin.d 
dry matter and yield, due to tillage treatments was observed. The fruiting coeffi¬ 
cient and total nitrogen were signiticantiv .’ffected by ‘C<juntr\’. .So was the carli- 
ness of croi) as seen by Tlartlett’s index. 'Countrv’ .gave least fibre weight while 
‘Victory’ gave the hi.gbest. Placement of manures in combination with ‘Countrv’ 
significantly increased the yield. Placement at plough sole as against broadcast of 
manures resulted in si.gnilicantly higher yield. This method was also found to be 
economical. Placement favoured fibre length wliile broadcast favoured fibre fineness. 


14. Studies on the interrelationship of cultivation treatments, levels of nitrogen 
and irrigation interval on sugarcane. 

A. K. KTIAN and 13. MANDAL, l.A R.I., New Delhi 

To study tJie effects of three depths of preparatory tillage {C,-4" with country 
plough, C, =6" and C 3 = 10" with tractor plough) in combinltion with three doses 
of nitrogen (N,=80 lb., N,= I20 Ib., N,= 160 lb. N/acre) and three intervals of irriga¬ 
tion (I, = 10 days’, 1^ = 15 days and 1,=20 days’) on the growth^ yield and quality 
of sugarcane crop, an experiment was conducted at I.A.R.I. Farm during 1957-58, 
is a split plot design taking tillage treatments in main plots and combination of 
nitrogen and irrigation treatments in subplots. 

Soil studies revealed better aggregation with deeper tillage, but its effect on 
growth characters was not significant. Higher doses of nitrogen and shorter inter- 
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valh of iri'igiitioii iiirrt-a.'<ed ilie iiiiiiilx^r of niillable stalks and cane height signi¬ 
ficantly upto the optinmni dose of 120 lb. nitrogen and 15 days' of irrigation 
interval. During active growth phase the percentage of leaf nitrogen on dry weight 
was 1-685 and 1-568 and the percentage of sheath moisture on green weight was 
84 00 and 85-33 for 3rd (June) and 5th (August) months respectively under the 
oplimuni levels of nitrogen and irrigation. Shallower tillage, higher dosc.s of nitro¬ 
gen and shorter intervals of irrigation favoured surface rooting, whereas deeper 
tillage and deficient irrigation promoted deep rooting. The cane quality remained 
unaffected by any of the treatments. The increased yields of cane and sugar by 
deeper tillage were not significant over those of .shallow tillage. The yield.s increased 
significantly upto 120 lb. N and 15 days’ interval of irrigation. The response carves, 
l>oth of N and irrigation, showed quadratic relationship. In correlatii)!! studies it 
was c.stablished that stalk population made primary contribution towards yield, 
whereas cane height offered only subordinate influence. 


15. Effects of various rotations on the Cotton Crop. 

vSHRI C. H. DIVHKAR and 5;HRI V. R. KURTKOTI, Dliaruar. 

Synopsis : 

Crop sequence is a rccogniseil Agronomic practice. In Karnatak Cotton and 
Jowar forms the normal rot.ition. The jxissibility of introducing groundnut in a 
two-way and tlirce-\va,\ rot.ition with cotton, under rainfed conditions of Dharwar 
lias been inveslig.ilcd. Cotton I'ar. Javadhar (Gossypium herbaceum), Jowar Var. 
Naiidyal and Groundnut rui. Sjianisli—improved were grown as components of 
rotation in the present study 

It is observed that : 

'J'hc cotton t iclds in conlimimis I'oitoii, manured with larm-^ard manure either 
e\ery tear in alUrnnte tears are lottcr than the normal yields ht 4 95''o and 11 27% 
resjK-ctivcly. 

Grouiidmit i-an he rotated ttilh lolton without detriment to the cotton tields 
and also apiiear.s to avoiil ill effects of Jottar on Cotton and at the saine time 
saves farnitard manure requited to be tipplied to Jottar in the normal Jowar-Cotton 
rotation. 

Appliciitioii of farm-tard maiiine to collon in Groumhiut- cotton rotation gives 
19-36% more yield of Seed Cotton with the same exiienditure of manure as in 
the nonnnl rotation. 

In a three-way rotation of tiroundnul- Cotton-Jowar, the eolton yields are higlier 
hy 32-01%, when Cotton succeeds groundnut, as conqiared to the norma] cotton 
yields. However, Jowar preceeding cotton is found to be detrimental to cotton 
yields even lliougb groundnut is included in the rotation. 


16. An enperimentai investigation of the dual use of Paddy Fields : Mixed Rice 
Cultivation and Fish Culture. 

B. C. DAS, Calcutta. 

An experimental investigation was taken up to investigate the feasibility of 
mixed rice cultivation and fish culture in paddy fields, with particular reference 
to the effect of fish on paddy and the effect of paddy on fish. In order to obtain 
the necessary data, an experiment was carried out (in Giridih, Bihar) using three 
treatments : paddy alone, fish alone and fish with paddy. A randomized block 
design was adopted for the experiment, with the three treatments represented in 
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latli of three hloeks. Paddy seeds, of tlie water resistant variety 498-2A, were sown 
oji the nursery seed bed at the rate of one pound per 100 square feet, and were 
transplanted to tlie main paddy fields when they were 7-9" in height. They were 
planted three to a hill, 10" each way l)etween hills. Indian carp fingerlings (Calla 
catla, Labco rohita, and Cirrhina mrigala) were introduced into the fields one month 
after the pad<ly had been traifsplanted, at the rate of 2,000 per acre. ThrSe mouths 
after the fish were introduced, the paddy was harvested and the fish were col¬ 
lected. The following data were recorded : for paddy, the yield of wet and dry 
jKiddy, and dry straw, and for fish the initial number and number surviving, and 
the average initial and final weight. In this study, the fish enhanced the yield 
of paddy. Pields of paddy with fish had a yield of dry paddy 24-95% greater than the 
fields of paddy w'ithout fish. For dry strawq the corresponding increase was 28-41%. 
The fish fared better in fields without paddy than in fields with paddy, Ixith in 
terms of increase in weight and percentage surviving. On the basis of actual costs, 
the net return per acre was Rs. 38 00 for fish alone, Rs. 195 00 for paddy alone, 
and Rs. 270-00 for paddy and fish combined. 


17. Bulb cize and seed yield in Onion (Allium cepa L.) 

S. vSOhOMON and J. A. Patil, Bombay. 

.\n experiment to study the effect of size of mother bulb on onion seed produc¬ 
tion was undertaken at the Agricultural Re.search Station, Niphad (District Nasik), 
and run for a period of three years from 1954-55 to 1956-.57. 

The onions were grouped on bulb weight basis into five classes. Randomised 
block design layout was used. (The site of the exiieriment and the randomization 
of treatments were changed every year) 

The pooled analysis of the 3 year’s data showed that there was high significant 
differences in seed yield obtained from different sized mother bulbs. The interac¬ 
tion between different sized mother bulbs and season was also highly sifinificaut, 
indicating a differential behaviour of different sized bulbs in the three seasons. The 
seed yield increased with increase in size of mother bulbs, in each year and on 
an average as well seed yields obtained from mother bulbs weighing 1 to 20 and 
21 to 40 grams were significantly lower th.an those obtained from bulbs weighing 
81 to 100 grams. There was no significant difference in seed yields obtained from 
mother bulbs weighing 41 to 60 grams. Hence it is, advantageous to use mother 
bulbs weighing not less than 40 grams for plantin.g for seed purposes. 

The number of seed stalks significantly increiised with increase in size of mother 
bulbs in each year, as well as the number of seeds per main seed head. Small 
sized bulbs rotted more while more sprouting was observed in case of large si-zed 
onions. Though there was no significant difference in loss in weight during stor¬ 
age, smaller sized onion lost more in weight as compared to bigger sized onions. 

The studies have indicated that the optimum size of mother bulbs for seed 
would be bulbs weighing more than 40 grams, as it is rather difficult to get very 
big-sired mother bulbs in sufficient number for planting for seed purposes. 


18. Cultural triul on Groundnut (AraehU hypogaea. L.) 

N. R. PANlGRAHI and R. N. MOHANTY, Bhubaneswar. 

A cultural trial on Groundnut was undertaken with a view to finding out the 
best method of sowing Groundnut and the subsequent cultural operations to follow it. 

The experiment was laid out with three treatments i.e. (a) sowing on flat bed 
and without any ridging later on (b) solving on ridges (c) sowdng on flat bed end 
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later converted to ridges and providing for six replications. The observations o>i 
the yield of crop from each plot was recorded and the yield figures statistically 
analysed. It was observed that the yield from the treatment (a) i.e. sown on flat 
bed, gave significantly higher yield than the other two treatments, thereby sowing 
that planting on ridge or the ridging operation given later to a crop sown on flat 
bed did not prove remunerative from the yield point of view. It would there¬ 
fore be more economical to grow the crop on flat bed only and avoid the unneces¬ 
sary expenditure of ridging the crop. One of the possible causes of higher yield 
in case of flat bed sown crop may be that the ridging operation might be injur¬ 
ing the elongating gynophore and thus preventing pod formation. Interference of 
ridging on flowering at the lower nodes of groundnut plant may be another cause 
for reduced yield in the ridged crop. 


PLANT PHYSIOLOGY 

19. Heat-treatment of Maize (Zea mays) seeds and reversal of sex in the subse¬ 
quent plants. 


T. A. DAVIS*, Coimbatore. 

This i)aper deals mainly with the phenomenon of reversal of the staminate 
flowers (tassel-flowers) on Zea mays into the pistillate ones. Opinion is divided 
on the causes that bring in reversal of sex in plants. While one group of Biologists 
is of opinion that sex is hereditary and therefore determined either by genes t>r 
specific chromo.somes,, others believe that se.x is physiological and deiK'iulent upon 
environmental factors. Short photo-period and mutilation of tlie shoot have great 
influence on the sex of some plants. In the course of an experiment, it was found 
that pre-sowing heat treatment of seeds of Zea mays induced sex rever.sal of tassel 
flowers in the subseciucnt plants. While in the terminal panicles of maize the 
stamens are fully developed and the carpels reduced to rudiments, the reverse i.s 
the case in the lateral spikes. The change of a functionally staminate flowers in 
the tassel into a functionally carpellate one is merely due to suppression of the 
male and stimulation of the carixillate initials. Reversal of sex, therefore, may 
be simply a process of stimulation of certain potentialities that are usually dormant 
und of sup])ression of other characters normally functioning. The grains collected 
from the normal ears and tassel-ears of these abnormal plants were sown and the 
plants failed to exhibit any rever.sal of sex. 


20. Inducing Chlorophyll deficiency in Maize and Rice seedlings. 

T. A. DAVISt, Coimbatore. 

External stimulations such as .Atomic radiations. Ultra violet rays. X-rays, Tem¬ 
perature, Light etc. induce chlorophyll deficiency in plants. In the course of an 
experiment (Presowing heat treatment on some cereals) albinos or chlorophyll defi¬ 
cient seedlings in Oryza satha and Zea mays were nief with. The maximum per¬ 
centage of these abberants were recorded from seeds subjected to a temperature 
of 80° C for one hour and two hours for maize and rice respectively. In both the 
cases, chlorophyll deficiency was manifested from the very first leaf onwards.' 
While in rice the entire leaf was devoid of chlorophyll, the deficiency in maize 
manifested only in streaks. Production of further leaves of rice was very much 
retarded resulting the death of the abnormal seedlings after producing a couple 

* Now at the Central Coconut Research Station, Kayangulam, Kerala. 

fNow at the Central Coconut Research Station, Kayangulam, Kerala. 
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»il further reduced leiives. However, the chlorophyll deficient nuii^c ticedliiig.s were 
not lethal. The degree of, etiolation starting with the first leaf in thi.s case attained 
its maximum at about the sixth leaf, which looked perfectly while. From the next 
leaf onwards, green streaks re-appeared and the seedlings regained normalcy after 
producing a few more leaves. The.se plants produced grains and fodder compar¬ 
able with normal plants. This phenomenon of chlorophyll deficiency does not 
appear to he a heritable factor as evidenced by further trials. 


21. Magnesium-Phoaphonis-Crude Fat Interrelationships in the Seed of Pearl Millet 
(Pennhetum typholdeum -Rich.) 

H. C. SHAH ami J3. V. MKHTA, Anand. 

Ninety-,si.x .samples of Pearl millet seed each of the three seasons, moii'^ooii 
l‘»5t}, summer 1957, and mon.soon 1957, grown on goradn soil of Charolar tract of 
Kaira District in Ilombay State, fertdized with ammonium chloride, ammonium 
sulphate, ammonium sulphate-nitrate, ammonium nitrate, urea, groundnut cake and 
farm-yard manure, were analysed for magnesium, phosphorus, .‘iiul crude fat con¬ 
tents and their interrelationshi])s were worked out using regression analysis, (.'a!- 
< ium and potassium contents were also determined. 

Jt was observed tli.'it calcium mid magnesium in the .seed of I’earl millet were 
inversely related and magnesium was present in amouts higher than those ot 
calcium. It was also observed that, of the three mineral elements viz., inagne- 
'.ium, phosphorus and potassium, believed to be associated with the formation ol 
fat in plants, onlv m.ignesium was found to have a direct and significant role in 
the iTude f I lorniation, while phosphorus and potassium were found to have no 
direct role in the oil lo mation. The percentage of crude fat was higher wiili 
higher magnesium conten:-. and lower with lower niagncsium contents. 

Ammonium chloride gave higher amounts of both magnesium ami crude l.ii 
compared to ammonium sulphate, animoniun> sali'hate-nilrate, .innnoiiium nitrate, 
urea, gronndiiul cake and farm-yard manure. 


22. Comparative studies on the effect of Ammonium Chloride and other fertilizers 
on the yield and crude protein content of pearl millet (Pennhetum typholdeum^ 
Rich.)—Part I. 


H. C. SH.MI and B. V. MFHTA, Anand. 

Wiili a view to stmly the smtabiliiy of ammonium chloride as a fertilizer for 
Pearl millet {Pcintisctiim <y/>lio/dfi(m-Rich.) grow'ii on sandy loam soil ^xjpularly 
known as f^omdu .soil, field-experiments were comlucted at the Institute of Agri¬ 
culture, Anand (B.S.) over a 2-year period covering 3 crop .seasons. For compari¬ 
son, ammonium sulphate, ammonium .snlphate-uitrate, ammonium nitrate, ure.i, 
groundnut cake and farm-yard manure were also included in the study. These 
fertilizers were applied at two levels of fertility, i.c. 20 Ih. and 40 lb. nitrogen per 
acre, w'ith and without phosplionis added at the rate of 40 Ih. I\0. per acre. 

Significant yield respon.ses to nitrogenous fertilizers were obtained in the three 
seasons. Maximum or near-maximum yields w'ere produced by ammonium sulpliate- 
nitrate, aminoiiium nitrate and urea, while lowest yields wera-. obtained by ammo¬ 
nium chloride or ammonium sulphate among tire synthetic form of nitrogen. Tliero 
was no significant difference between the last two. Organic manures gave much 
lower yields than the synthetic ones. Qf the two levels of nitrogen, 40 lb. per 
acre level gave highly significant yield increases as compared to 20 lb. per acre 
level. The application of phosphorus either alone or in combination witli nitrogen 
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did not prove to be of any value in increasing the yield. There was no significant 
difference in the crude protein content by different forms of applied nitrogen, alone 
or in combination with phosphorus. The percentage of applied nitrogen recovered 
in the grain decreased with increased nitrogen rates. The regression analysis 
employed to study the relationship between yield and crude protein content of Pearl 
millet grain showed that there was no significant correlation between the two. So 
far as yield and crude protein content of Pearl millet grown on goradu soil are 
concerned, there is no difference between ammonium chloride and ammonium 
sulphate. 


23. Effect of fertilizers on the mineral contents of pearl millet (PennUetum 
typhoideum —^Rich.) straw. 

II. C. SIIAII and B. V. MKIITA, Anand. 

With a view' to study the variation in the mineral contents of Pearl millet 
{Pennisetum typhoideum-Rich.) straw as affected by the application of ammonium 
chloride and other fertilizers, field-experiments were carried out at the Institution 
of Agriculture, Anand (B.S.) over a 2-year period covering 3 crop seasons. Pearl 
millet was grown on sandy loam soil popularly known as goradu soil, and was 
fertilized with ammonium chloride, ammonium sulphate, ammonium sulphate- 
nitrate, ammonium nitrate, urea, groundnut cake and farm-yard manure, at the rate 
of 0, 20 and 40 lb. of nitrogen per acre, with and without phosphorus added in 
the form of superphosphate at the rafe of 0 and 40 Ib. of PjO, per acre. 

Application of nitrogen increased crude protein, phosphorus chlorine, magne¬ 
sium and potassium contents of both the leaf and the stem but decrease<l the 
calcium content, while in the case of sodium there was cither no change or a slight 
increase. Application of phosphorus increased crude protein, chlorine, calcium, and 
potassium contents of both the leaf and the stem, but decreased the magnesium 
and sodium contents and gave no increase in the phosphorus content of the leaf 
and the stem. 40 lb. nitrogen per acre applied as a fertilizer increased the nitro¬ 
gen, phosphorus, chlorine, magnesium and potas.siuin contents to a greater extent 
than did 20 lb. nitrogen per acre. There was no regular trend in the sodium 
content while in the calcium content there was a decrease over control due to 
both the levels of fertilizer nitrogen. 

Generally, ammonium chloride gave higher crude protein, phosphorus, chlorine, 
and magnesium contents than ammonium sulphate but in the case of calcium and 
potassium contents it was next to ammonium sulphate. 

Crude protein, and phosphorus contents of both the leaf and the straw were 
higher in monsoon than in summer, while chlorine, magnesium, and potassium 
contents were higher in summer than in monsoon. The leaf was richer in calcium 
and sodium contents in monsoon than in summer, the stem was richer in calcium 
content in summer than hi monsoon, and the sodium content of the stem was prac¬ 
tically unaffected by the season. 


24. AccumulatioB wnd movement of Minerals in Bavto (Eleusine coracanot Linn., 
Gaertn.). 

P. B. KHATRI and B. V. MEHTA, Anand. 

Bavto is an important minor cereal crop, its importance being only next to 
bajri {Pennisetum typhoideum. Rich.). It forms the staple food of lower middle 
class and poor families. Usually it is grown in lighter soils and in dry areas where 
nothing else can be grown at any rate so well. At present we have little informa¬ 
tion regarding the quantities of nutrients removed by this crop. The present study 



478 


Proc. 46th Ind. Sc. Cong. : Part III: Abstracts 


deals willi llie growth and devcdopnient of Bavto plant in relation to accumulation 
and iiiovenient of inacro-nutrients at different stages of growth. The results are 
(I) iiiaxinium accuniulntion of nitrogen take.s place between the growth and the 
preflowcring stages, of phosphorus between the preflowering and the milk stages, 
of calcium between the milk and the dough stages, of magnesium between the 
dough and the harvest stages while ixitassium is almost uniformly absefrbed from 
the growth up to the dough stages. (2) At all stages of growth, the percentage 
of potassium is greater in the stem than in other tissues, while that of calcium 
and magnesium is higher in the leaf and the root than in others. The grain is 
iieher in nitrogen than the otlier tissues. (3) The highest total cation concentra¬ 
tion is in the leaf. Potassium ion concentration in any tissue of this crop is 
greater than that of calcium or magnesium ions at the corresponding stage of deve- 
. . . (Ca + Mg) 

lopment. Cationic ratio —-is lowest for the stem and highest for the leaf 

and the root, showing a dominant role of potassium in the stem, while calcium 
and magnesium have a dominant role in the leaf and the root. (4) The amounts 
of nutrients removed by Bavlo crop producing about three tons of dry matter per 
acre are : nitrogen 51 lb., phosidioric acid .^S lb., iiotassium 154 lb., calcium 52 lb. and 
magnesium 20 lb. 


25. Accumulation of movement of Mineral in Kodra (Paapalum acrobiculotum, 
Linn.). 

P. B. KlIATRI and B. V. MMIITA, Anand. 

Kodia is an important minor cereal crop of Kaira district. It is a snbstilule 
for rice and forms the staple food of middle clas,s and poor families. It is a 
drought-rasistant crop and faies belter in sandy loam soil of Kaira and sandy soils 
of Northern Gujarat than in other soils. At present we have little information 
regarding the quantities of minerals removed by this crop. The present study deals 
with the growth and development of Kodia plant in relation to uptake and assi¬ 
milation of macronutrients at different stages of growth. The results are ;— 
(1) Maximum accumulation of nitrogen takes place between the preflowering and 
the milk stages, of phosphorus, calcium and magnesium between the milk and the 
dough stages and of potassium between the dough and the harvest stages. (2) At 
all the stages of growth, the percentage of potassium is greater in the stem than 
in other tissues. The percentage of calcium and magnesium is higher in the leaf 
and the root than in other parts. The grain is richer in nitroeen and idiosphoric 
acid than the other ti.ssues. (3) The amounts of nutrients removed by Kodra crop 
producing about tw’o tons of dry matter per acre are ; nitrogen and phosphorus 
each 32 lb., potassium 87 lb., calcium 12 lb. and magnesium 7 lb. (4) The highest 
total cation concentration is in the leaf of this plant. Potassium ion concentra¬ 
tion in any tissue of this crop is greater than that of calcium or magnesium ions 

. . . (Ca + Mg) . , 

at the corresponding stage of development. Cationic ratio -g-is lowest for 

the stem and highest for the leaf and the root, showing a dominant role of potas¬ 
sium in the stem, while calcium and magnesium have a dominant role in the leaf 
and the root. 


26. Effect* of Maleic hydrazide on growth and reproduction of an early variety 
of rice. 

G. MISRA and G. SAHU, Cuttack. 

The effects of two different methods of application of maleic hydrazicle was 
studied on an early variety of rice, N. 1^. The treatment consisted in series I 
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of soaking the seeds for 72 hoars with different concentrations 1, 10, 100 and 1000 
parts per million (ppm) of maleic hydrazide solution and in series II of foliar 
spray once a week with the very same concentrations beginning with 21 day-old- 
seedlings till the time of ear emergence. The seeds soaked with higher concentra¬ 
tions of 100 and 1000 ppm showed a marked decrease in the percentage of germina¬ 
tion. The few seeds which germinated also failed to produce seedlings. Hence 
no further data could be collected from these two sets. Those soaked with lower 
concentrations of 1 and 10 ppm e.xhibited a poor vegetrtive growth but there was 
no significant difference in flowering nor in the yield of grains in comparison with 
the controls. The plants of the spray series exhibited great variability in their 
response with the different concentrations. Vegetative growth was considerably cur- 
taded in the set sprayed with the highest concentration of 1000 ppm. Tlowering 
was significantly delayed in this particular set also, tlrain yield was significantly 
higher in the two sets sprayed with 1 and 10 ppm whereas it was lower in the 
other two sets sprayed with 100 and 1000 ppm in comparison with the controls. 


27. Studies on nutritional requirement of Jute—1. Pot-culture experiments on the 
effect of different inorganic Nitrogen fertilizers on two species of Jute. 

B. K. [)R SARKAR, Barrackpore. 

Pot-culture experiments were conducted with (a) Ammonium sulphate, (b) .\mo- 
niuni Chloride, (c) Ammonium Pho.sphate, (d) Ammonium Sulphate-Nitrate, (e) Amo- 
niuni Nitrate, (f) Sodium Nitrate, (g) Potassium Nitrate, (h) Calcium Nitrate, on 
CoYchorus Cap<iularis Var-D154 and C. OlUorins Vai. jRO-632. Periodic records of 
growth in height, basal diameter, total green v.'eight. Dry fibre weight and Fibre 
percentage were taken. The imixjrtant re.sults were as follows :— 

(1) All the treatments gave significantly better results with specific dif¬ 
ferences than the non-treated control plants. 

(2) The i>erccntage rate of growth varied at different stages, showing maxi¬ 
mum upto 35 days growth after which the rate decrea-sed gradually. This 
showed that vigorous utilization of the fertilizer was maintained up to about 
40 days from its application in both the species. 

(3) Amongst the different fertilizers Ammonium sulphate gave the best per¬ 
formance and as a whole the ammonical nitrogen fertilizers were more 
effective than nitrate nitrogen. 

(4) More green weight and corresponding dry fibre weight were produced as 
a result of treatment with ammonical salts than with nitrates, JRO-632 
(Olitorius) responded better to Ammonium phosphate than D1S4. 

(5) But significantly the calculated fibre percentage in terms of green weight 
showed higher values in Nitrates than m Ammonical salts showing the 
importance of Na, K and Calcium in actual fibre production in addition 
to sources of Nitrogen. 


28. Studies on tke nutritional requirement of Jute—II. The effect of foliar appli¬ 
cation of fertilizers on the growth and development of jute. 

J. R. SAHA, Barrackpore. 

Equal cone, of 0-1% level of available nitrogen in solution of Urea, Ammonium 
Sulphate, Potassium Nitrate and Ammonium Chloride were sprayed on the leaves 
of D-154 (capsularis), JRO-632 (olitorius). Spraying was started at two different 
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ages <jf 30 and 45 days of plants. The spraying was done twice a week and con¬ 
tinued till flowering. The following observations were made 

(1) It was found that Urea sprayed plants gave highest yield followed closely 
by Aminoiiiiini Sulphate in both D154 (Capsularis) and JRO-632 (Olitorius). 

(2) The effect of Potassium Nitrate spray also gave a higher yield but it seemed 
to be more cflective in JRO-G32 (Olitorius) than in D154 (Capsularis).* The effect 
of Ammonium Chloride was not clearly indicated. 

(3) The rate of absorption of different nutrients by leaves was estimated after 
3 hours and 6 hours from the time of application. It was found that the nitrogen 
content of the leaves showed appreciable increase from the time of spraying as 
compared to control. This showed that fertilizers sprayed over the leaves were 
quickly absorbed. 


29. Manganese nutrition of plants—IV. Effects of lime, sulphur, iron and manga¬ 
nese applications. 


S. C. MANDAU, Kanke (Ranchi), 

Pea plants were grown in pots containing six soils of Hihar with lime, sulphur, 
manganese sulphate and ferrous sulpliate as soil amendments with a view to finding 
out their effects on the manganese nutrition of plants. The pH of these soils 
varied from 5 5 to 7-5. Uinie uas ailded to the acidic soils and sulphur to the soils 
of alkaline reaction. Lime depressed the manganese nutrition of plants quite 
significantly, while sulphur increased it. Iron too depressed the manganese uptake, 
generally, more in acid soils than in neutral or alkaline soils. But lime was three 
times more effective than iron in dejnessing manganese uptake in acid soils. 
Jfaximum uptake of manganese, however, took place in plants growing in manga¬ 
nese treated soils. Neither the ratio of available Fe and Mn nor the ratio of 
available Ca and IMn in the soil could be regarded as an index of manganese 
nutrition of plants. Similarly, no correlation could be observed between these 
ratios in the leaf and the health of the plant or its ultimate yield. .Absolute 
quantity of active manganese in the .soil appears to be of much greater importance 
than any of the ratios, Fc/IMn or Ca/iln in spite of the depressing effects of Ca 
and Fe on the manganese nutrition of plants. 


30. Effect of pre-treatment of seeds of Tung (Aleurites fordii, Hemsl.). 

SALIL KUIMAR CHATTERJT?R, Mungpoo,' Darjeeling. 

(1) At Cinchona Plantation of Government of West Bengal, Tung (A, P'ordii) 
is being successfully introduced amongst many other subsidiary crops during 
present years in view of the uncertain future prospects of Quinine. 

(2) To minimise the period of germination and other difficulties often ex¬ 
perienced in the nursery different pre-treatments have been applied to the seeds 
prior to sowing. 

(3) Equal number of seeds have been soaked for 24 hours in different hormonal 
.solutions of concentrations 50, 100 and 1000 ppm. Hormones, IBA, lAA, TCP, 2-4-D, 
and other chemicals viz,, Fernoxone and Hortomone A have been tried. Besides 
hot water treatments (100°C) for Imt, 2mt, 6mt and lOmt have bfeen followed, 

(4) As compared with controls, total percentage and the rate of germination 
were much enhanced in two lower concentrations of all the chemicals viz., 50 and 
100 ppm. 1000 ppm. of IBA, TCP, Fernoxone and Hortomone however proved to 
be toxic w’hen compared with 2-4-D, lAA and with controls. Of the different 
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hormones I CP, 2-4-D and lAA however showed increased effectiveness than the 
others. One minute hot water treatment compared favourably with controls. 

(5) The promotion of early rate of germiuation as well as the increased percen¬ 
tage of germination as a result of pre-sowing treatments of seeds with hormones 
and other chemicals may be explained as due to acceleration of reaction that are 
supposed to be active during germination. 

(G) Seeds contain reserves of various hormones recieved from mother plant and 
concentrated chiefly in the eudo.sperm or cotyledons. And it is natural to assume 
that the concentration of hormones of normal seeds is below the optimum for the 
development of the embryo. Hence the enhancement of germination in treatments 
is due to the increase in the concentration of hormones towards the optimum in 
the embryo. 


31. Effects of 3-IndoIyI Butyric Acid, 2-3-S-Tri-iodo-benzoic Acid, and jd-naph- 
thoxy-acetic Acid on the Time of Flowering, Flower Diameter, and Flower 
Weight of the Cauliflower (Braaaica oleraeea botrytla). 

B. C. DAS, Calcutta. 

A study was undertaken to investigate the effects of three synthetic phyto- 
hornioncs, 3-IndolyI Butyric Acid, 2-3-5-Tri-iodo-ben7.oic Acid, and j3-naphthoxy- 
acetic Acid, on the cauliflower (Brasstca oleraeea botrytis). The experimental objec¬ 
tives were to determine which, hormones, dosage range, and frequency of applica¬ 
tion would be most effective in increasing flower weight; to obtain information on 
the rate of growth and the relationship between height before flowering, final flower 
diameter, and final flower weight; and to see if the application of synthetic phyto- 
hormones affects the time of flowering. The three hormones were applied at four 
dosage levels, 001, 0-2, 4 0, and SOO parts per million, and at three frequencies, 
every 6th, 4th, and 2nd day in a 12 day cycle. All possible combinations of 
hormone, dosage and frequency were investigated using a Youdeu Square design 
fur 37 treatments, including an untreated control, with 9 replications of each treat¬ 
ment, The following measurements were taken on each of the 333 plants; height 
before flow'ering, diameter measurements every second day, and final weight. The 
final weight data were analyzed by analysis of variance, w'hich showed that the 
treatments differed significantly (r< 01). The most improvement over the control 
was shown by j8-naphthoxy-acetic acid, with 3-Indolyl-butyric acid and 2-3-5-Tri- 
iodo-benzoic acid showing decreasing amount of improvement over the control. 
For all hormones, the most effective treatment was at a concentration of 80 0 parts 
per million applied every two days. The results also suggest that final weight 
can be predicated more accurately from the height of the plants before flowering 
than from the final flower diameter. It is .suggested that treatments with synthetic 
phytohormoues at low concentrations may be of interest to commercial cauliflower 
growers. 


32. Studie* on germination of spring (Boro) and summer (Aus) paddy to deter¬ 
mine dormancy and viability. 

B. N. GHOSH, Chinsurah. 

Germination studies were made on four boro varieties, Chinsurah boro-I, 
Assam-I, Kakuria and D. I. 3, and three aus varieties, Dhairal, Marichbutti and 
Bhutmuri, for two years from the seed collected during both Kharif and boro 
seasons to determine dormancy and viability. First counting of the germination 
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was recorded after 15 days of harvest and then monthly record taken up to one 
year, after that yearly counting was made. 

There is difference in germination after harvest in the seed of the same variety 
collected during Kharif and boro season. Seed of Kakuria shows no dormancy 
when collected during boro season, while the seed collected during Kharif shows 
slight dormant period, the germination percentage being 59 2. In Bhutmuri and 
D.I.-3 the percentage of germination after harvest during boro season is higher 
than in Kharif, the increa.se being 25-9 and 34-7% respectively. In AssaniT greater 
percentage of germination is noticed In the seed collected during Kharif sea.son, 
the increa.se being 36-8%. There is no dormancy in Chin.surah boro-I as the seed 
of both the seasons germinates more than 95 per cent after harve.st, while a definite 
dormant period is noticed in Dhairal and Marichbutti. 

As regards viability, the varieties maintain their optimum germination through¬ 
out the first and second year, except in the seed of Kakuria collected during Kharif 
season the germination drops after 10 months from 60-5% in the first year to 14-6% 
in the .second year, but no such deterioration is observed in the seed collected 
during boro season. 

I'rom the above result, it seems that the difference in dormancy and viability 
of the rice seed collected during Kharif and boro season is possibly due to the 
difference in moisture content of the grain, .and teniireraturc and relative humidity 
of the atmosphere during development of tlie grain in Kharif and boro sea.sons. 


33. Nursery experiments for raising seedlings of Cardamom (White), Cashewnut 
and Sandalwood. 


vSAJvIIv KITMAR CHATTERJI, Mungpoo. 

1. In view of the uncertain future prospects of Quinine, the possibility of 
growing number of subsidiary crops are being studied at Government Cinchona 
Plantations, Mungpoo, Darjeeling, recently. 

2. Some interesting observations on germination study and on raising of seed¬ 
lings of Cardamom-White (Amoniuvi aromaticum), Sandalwood {.Santalum album) 
and Cashewnut (Aiiaca>diuin occidcntalis) arc being reported in the present paper. 

3. Seeds of Cardamom, Sandalwood and Cashewnut were obtained from South 
India and were arranged to show in the experimental nursery under wide varia¬ 
tions of conditions (of shades, .sowing media and of season). 

4. Cardamom has shown better response in lower .shades—which in all proba¬ 
bility have maintained the higher relative humidity. The responses have shown 
gradual diminution with increased shade heights. In almost all the cases, leaf 
soil + sand medium has proved to be better than leaf soil alone. It is interesting 
to note that Cardamom seeds have responded well to glass-top shade where both 
the total percentage of germination of seeds and number of days required for it 
have shown better response than the others. 

5. The present trials show that under local conditions Leaf-soil + Earth (in 
equal proportions) to be much better than the Cow-dung-t-Earth +Ash. A sufi&cient 
increase in the percentage of germination and of established seedlings have been 
experienced in the present investigations. Baisket planting proved to be more 
success than other trials. Results of field planting are being followed. 

6. The seeds of rool-parasite Sandalwood have preferred germination in leaf- 
soil medium more than in leaf-soil + earth. Closer spacing of seeds has given better 
results than wider spacing during germination trials. To find out suitable hosts 
for the root parasite—trials with Lantana camara, Alnus nepalensls, Bctula sp. and 
Acacia sp. are being made at different elevations. 
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33A. Effects of growth substances on rooting of Jackfruit layerings. 

P. K. SEN and T. BOSE, Calcutta. 

Results of an experiment on the effects of Indole acetic acid (lAA), Indole 
butyric acid (IBA) Naphthelene acetic acid (NAA) and Maleic hydrazide (MH) in 
three concentrations each vi/., 1000 ppm, 5000 ppm and 10,000 ppm in lanolin on 
layering of jackfruit, made by ringing (i) in the middle of May and (ii) in the 
middle of June, applied at the time of tinging are presented. 

The treatments Ijave resulted in significant increase in the number of roots formed 
and percentage of layers rooting. Among the three growth substances IBA ha.s 
shown significant root promoting effect both under May and June ringing condi¬ 
tions. Between the two times of ringing, however, June ringing has given signi¬ 
ficantly higher rooting and among the three concentrations 5000 ppm. has shown 
the optimum effect. lAA and NAA have shown significant root promoting effect 
only under June ringing condition with 10,000 ppm. concentrations. Mil has shown 
an inhibiting effect in rooting, increasing with increased concentrations. 


33B. Physiological studies on oilseed crops—IV. Effects of phosphorus and sulphur 
deficiencies on Sesamum indicum Linn. 

P. K. SEN and A. LAHIRI, Calcutta. 

The results of an experiment on the effects of phosphorus and sulphur deficien¬ 
cies on growth and yield of Sesamum indicum Linn. (Var. B-14) conducted in .sand 
culture are presented. Normal culture solution jirovided the control. Three levels 
of deficiency of pliosphoriis and sulphur, singly and in combination, were employed 
the treatments being JP, siP, OP, JS, ^'iS, OS, JPlS, sVPuVS* ^>“‘1 OPOS. Plants 
under control produced normal growth as is usually found in good field conditions. 
Deficiency of either sulphur or phosphorus has shown characteristic symptoms and 
reduction in growth and yield, the deficiency cffect.s increasing with increased 
levels of deficiency. Between the two elements, however, the effect of phosphorus 
deficiency is more acute, and under conditions of deficiency of both these elements 
phosphorus deficiency effects alone are evident. .Sulphur deficiency while reducing 
number of branches and number of leaves and showing pale colour has little effect 
on the size and shape of the leaves which are nornially unifoliate in the early 
stages and become lobed, and ultimately trifoliate in many cases, as they develop. 
Under phosphorus deficiency not only the number of branches and leaves are 
reduced but the size and shape of tlie leaves are also affected, the leaves being 
reduced in size and remaining unifoliate. 


AGRI. CHEMISTRY 

34. On the study of Coagulation of Hooghly River Water using different coagulant 
aid. 


R. K. SEN, Barrackpore. 

Study has been made on the coagulation of silt in the Hooghly River Water 
using Alum; Alum and Sodium Aluminate; Alum and Activated Sodium Silicate. 
From the nature of coagulation at different Hydrogen ion concentration, it is evident 
that the coagulation is due to exchange adsorption of ions and is not a case of 
mutual coagulation (mutual discharge of opposite charge particles). This view is 
Pflb§t?intigted by the ineffectiveness of negatively charged clay particles and post- 
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lively charged hydrous alumiuiuni oxide particles, especially in low pH. Inactive- 
ncss of alumiiiatc ions in lower region of pH is due to its instability in pll (less 
than 7 0) whereas activated sodium silicate remains stable and gives rapid coagu¬ 
lation in this region. 


35. Pedochemical approach to the study of some alluvial soils in the Ganga-Yamuna 
Doab. 


R. S. MURTHY and P. h. DKSHJilliKH, New Delhi. 

Pedochemical studies carried out in the Ganga-Yainnna Doab between North 
latitudes 26° 32' and 27° 48' and Hast longitudes 78° 30' and 79° 30' revealed 
marked differences in the morphological characters as well as in the physicochemical 
properties between the soils of the Gaiiga and Yamuna. While hori/ons could be 
differentiated in the latter on the basis of changing colour and texture, consistency, 
occurrence of lime and ferruginous concretions and internal drainage, soil profile 
remained almost uniform with depth in the former. Concretionary materials were 
entirely absent. 'I'lie mean annual rainfall in the Doab practically remained the 
same but for slight local variations. 'I'opography had brought in sufficient changes 
in soil formation. Illuviation of clay, sesquioxides, calcium and m.'ignesium was 
prominently noticed in the soils of the Yamuna. Besides, the surface horizon was 
rich in organic matter and nitrogen contents. Moisture equivalent and moisture 
holding capacity of these soils were also high. 'I'here was practically no illuvia¬ 
tion in the soils of the Ganga; clay content decreased with depth and sesquioxides 
remained uniform. Grading of fine sand indicated an increase in fineness of the 
particles at lower depths of the Yamuna profile despite a decrease i!i the fine sand 
content whereas in the Gangetic alluvium, the fineness of sand did not increase in 
proportion to the increasing sand content with depth. Although the predominant 
minerals in the light sand fraction of both the soils comprised of quartz, feldspar 
muscovide mica, feldsjxirs had undergone complete kaolinization in the sand frac¬ 
tion of Yamutia soils while it was only partial in the other. 'I'he SiO./RjOj ratio 
and cation exchange capacity of clays were characteristic of illite type of clay 
mineral. 

In light of the above observations, it was concluded that the soils of Yamuna 
were somewhat mature while those of the Ganga were more recent deposits. 


36. Influence of topography on the formation of black soil*. 

T. D. BISWAS and S. P. G.AWANDE, New Delhi. 

An investigation w’as undertaken to study how far topography influences the 
formation of black soil from basaltic parent material under uniform conditions of 
other soil forming factors, viz., climate, vegetation, parent material and time. 
Profiles of black soils, collected on a continuous slope, in .\mraoti (Bombay) were 
materials for this study. 

Slope was found to influence, to a great extent, the formation and develop¬ 
ment of the profiles. Depth of the solum increases with decrease in the slope 
percentage and reaches maximum in the depression at the end of the slope (varia¬ 
tion is from 4 inches to 27 inches) pari pa<tsu with the increase in the intensity of 
black colour and gradational change in the soil characteristics. The structure of 
the surface soils changes from granular to cloddy, texture from clay loam to heavy 
clay, pH from acidic to alkaline, free oxides of iron and aluminium, and base 
exchange capacities increase down the slope. 
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These observalicns lead one to infer that the prohles have be^n developed by 
tlie transport of fine soil materials downwards from higher slope and the deep 
profiles are formed by the accumulation of these soil materials under impeded 
drainage conditions. The uniform composition of the clay fraction and predomi¬ 
nance of montmorillonite clay minerals support this view. 


37. Free Oxides of Iron, Aluminium and Manganese in Four Types of Soils in 
nary Sequence. 


S.VrRUHAN PRASAD and T. D. BISWAS, New Delhi, 

Bhalu, Motosi, Dotsa, and Kanhciy are the four diverse soil types which occur 
in catenary sequence in the Raipur District of Madhya Pradesh. Free oxides of 
iron and aluminium in these four types of soils were found to be closely related 
to the toposequence in which these soils occur and the drainage conditions under 
which they have developed. Thus the red Tihata soil found on the elevated posi¬ 
tion is lowest in the content of these oxides whereas the black Kanhar soil in the 
depression at the end of the slope has the highest. The other two types viz., 
yellow Matasi and Brown Dorsa occupying the intermediate positions reflect the 
gradational characteristics. The more well drained the soils, less the content of 
free oxides of iron, aluminium, and manganese and vice veisa. Bhata which has 
developed under free drainage conditions has the low'csc amount whereas Kanhar 
formed under impeded drainage has the highest. 

The mobility of these oxides within the profiles is closely related to the soil 
reaction and accumulaiion is observed at certain depth depending on the change 
of soil reaction from acidity to alkalinity. The major portion of soil manganese 
appears to exist as free oxide. 

The free oxides of iron, aluminium and manganese are mainly concentrated in 
the clay fractions. 


38. Genetic Variations in Saline and Alkali Soils of South-West Uttar Pradesh. 

R. S. MURTHY and B. K. SINHA, New Delhi. 

A good tlcal of variation in morphology, nature and distribution of salts and 
e.xchange complex is noticed in the .saline and alkali soils of South-West Uttar 
Pradesh comprising the districts of Etawah, Mainpuri and Etah, under similar 
conditions of climate and topography. Salinity alkali hazards have arisen due to 

(i) lowlying topograph, poor drainage and salt accumulation under extreme heat and 
evaporation, (ii) high water table and (iii) degradation. Soils in group (i) are hard 
at the surface, superficially cracked, the black alkali patches peeling off into fine 
flakes; structure is blocky and at limes massive. Soils are both .saline and alkali, 
predominant salts being CO,, HCO, and Cl of sodium. pH and exchangeable 
sodium are very high; leaching of clay and organic matter is prominent. Group (ii) 
soils are characterised by patchy salt efflorescence at the surface; not so heavy 
in texture; ill developed structure; carbonates present only at the surface; no leach¬ 
ing due to high water table. Soils in group (iii) are very hard with no salt deposits 
at the surface; structure blocky; sodium carbonate entirely absent; pH near to 
neutral in the surface soil; low exchangeable sodium at the surface. On the basis 
of the above characteristics, soils have been classified into the following genetic 
group.s, 

(1) Saline-Alkali (According to U.S. Salinity Daboratory classification) or 

•solonetz' or ‘Black alkali’ of Hilgard. 

(2) Snline-.Alkali or ‘sodium solonchak’. 

(3) Non saline-alkali or ‘degradetj alkali’ soil of De’sigmond. 

ni—63 
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39. Studies on Organic Phosphorus of Black and Red Soils. 

S. P. RAYCHAUDHURI and H. ESHWARAPPA, New Delhi. 

In the present paper, study has been made of physico-chemical properties of 
two neighbouring black and red soils from Raichur (Mysore). A pot julture experi¬ 
ment with the surface soils from Raichur for determination of efficiencies of different 
sources of phosphorus for barley crop, reveals that the application of phosphorus 
increases the yield of straw and grain of barley. With both the soils triple super¬ 
phosphate is more effective as a source of PjO, compared to farmyard manure. 
So far as the relative bchavioui of three organic phosphates on growth and yield 
of barley crop on black soil is concerned, nucleic acid shows the highest perform¬ 
ance, followed by calcium glvcerophosphate, follt'wed by phitin. In tlie case of red 
soil of Raichur in respect of the average yield of straw and grain, nucleic acid 
shows the best performance, followed by phytin followed by calcium glyccroplios- 
lihate. Triple superiihosphatc and farmyard manure show the same effect in 
respect of yield but in respect of uptake of phosphorus in crop, triple super¬ 
phosphate has better effect than farmyard manure. Phytin shows better effect on 
red soil than on black soil. 

It is clear from the experiments that rate of hydrolysis of organic phosphates 
in black soils is slow during eariy stages of crop giowth and was rapid when 
phosiihorus was mostly needed by the crop. 


40. Studies on the fertility status of some peaty, marshy and swampy soils. 

S. P. RAYCHATIDIIURI and V. GOPALA SWAMY, New Delhi. 

In the present investigation during 1958, attempts have been made to under¬ 
stand the fertility' status of eight profiles consisting of twenty-seven soil samples 
collected from the “Peaty areas of Kuttanad (Kerala), marshy areas of Sunderban 
(West Bengal) and from swamps of Bhubaneswar .^gricultural Farm, Orissa” and 
to suggest a tentative classification of these soils and their reclamation practices. 

Tlie above soils having widely differing environment, were studied for their 
morphological, chemical and to some extent mineralogical characteristics. 

All the soils investigated are on the acidic side with the pH ranging from 3-8 
to G. Those rich in clay and inorganic matter have greater reserves of acidity than 
the soils of lighter texture and lower content of organic matter. The C/N ratio 
of soils from Kuttanad is generally very high, whilst it is generally normal in the 
case of other soils. The soils from Kuttanad and Sunderban contain appreciable 
amount of salts which restricts the yield of many varieties of crops whilst salinity 
effects are negligible in the case of Bhubaneswar Farm .soils. 

From the values of total nitrogen, PjO., and K.O, and available PjO^ and KjO, 
it is observed that th** Kuttanad soils are medium, Sunderban soils are high and 
the Bhubaneswar .soils are very low in their potential fertility status. 


41. Fertility status of some acid soils in relation to availability of nutrients from 
some added nitrogenous fertilizers. 

S. P. RAYCHAUDHURI and B. N. ACHARYA, New Delhi. 

Study has been made of some physico-chemical properties of four profile 
samples having pH values 5-5 or less. Similar study has been made with ten surface 
samples (0-6"). And a pot culture experiment has also been carried out with 
surface sample of arid soil (pPf 5-5) from North Bengal with wheat in presence 
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and absence of lime and organic matter and with addition of 30 lb. nitrogen per 
acre as ammonium sulphate. 

It has been observed that the pH value ol the soil profiles varies in different 
layer. The profiles as well as the surface samples are high in content of organic 
matter and nitrogen. In case of profile samples nitrogen and organic matter 
decrease with the depth of the profile. Total phosphorus (PjOj) is low in majority 
of the cases and is moderate in some ca.-ses and in few cases moderately high. The 
total potash (KjO) is low except in one profile (Shillong profile) where it is high. 
The total CaO is generally medium. The percentage of clay varies from 44 00 to 
11-35 in the case of profile samples and from 20-75 to 45 25 in surface samples. 
The silica sesquioxide in HCl extract shows that the total quantities of soluble 
materials vary between 70-80 per cent in the profiles and in surface samples HCI 
soluble materials varying from 64 to 70 per cent. 

The results of the pot culture experiment show that the application of nitrogen 
increases the yield of straw .-md gram -md placement has no beneficial effect over 
the surface application. Liming increases the yield and also the uptake of 
phosphorus. Next to lime the organic matter has got beneficial effect on uptake 
of phosphorus and yield of straw and grain. Liming also increased the pH of the 
soil from 5-5 to 61. 


42. Phosphate fixation by Laterites and associated soils of West Coast of India. 

K. V. S. S.VrYANAKAVANA and Y. NAGRAJA RAO, New Delhi. 

Some carefully collected type samples of laterites, detrital laterites, red loams 
and red earths and brown forest soils have been studied for their Phosphorus 
fixation capacities. The phosphates used are acid phosphoric, Mono-, di- and tri¬ 
potassium pliosphates. The free iron and aluminium contents of tlie soil have 
been determined by the dye (Alizarin Red-S) adsorption technique. The results 
obtained in this study tiave shown that both iron and aluminium actively fix added 
phosphates and in this arc involved the surfaces available for fixation and also the 
degree of hydration and ionic effects On the exUeme acid region the fixation is 
due to the iron compounds, and their hydration is also important. From about 4-5 
to 7-0 pH, the aluminium ion plays a prominent role in the fi.xation of added 
phosphate. With increasing alkalinity the fixation decreases and in extreme alkali 
conditions the soils may loose their phosphates. Dye adsorption technique offers 
a general correlation with phosphate fixation. 


43. On the nature of clays of alluvial soils of semi-arid and semi-humid tracts of 
India. 

K. V. S. SATYANARAYANA and V. K. GUPTA, New Delhi. 

Alluvial soils are agriculturally very important and they cover large tracts of 
Rajasthan, Punjab, U.P., Bihar, Bengal and the coastal and deltaic areas of India. 
A.S very little information i.s'available on the soils of Rajasthan and Punjab, re¬ 
presentative soils have been studied. At Suratgarh and Sumerpur of Rajasthan the 
average annual rainfall is respectively 9" and 16". At Nawanshahr, Punjab tlie 
average annual rainfall is 26" and humid conditions prevail for nearly 150 days in 
an year. An exarainalion of capacity showed that the soils contain illite group of 
minerals with some montmorillonite and beidellite type. It is concluded that the 
soils are best suited for agriculture if the water supplies can be ossured for 
growing crops. 
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44. A Colorimetric method for the Determination of Cation Exchange Capacity of 
Soils and Clays. 

K. V. S. SATYAN.^RAYANA, R, P. DHIP and Y. N.AGARAJA RAO, New Delhi. 

Cation exchange capacity (C.K.C.) of soils ami clays is ;>n impprtant property 
detenuiiied in many pedological studies. The routine methods are generally time 
consuming and frequently no two methods give the same value. The negative 
charge developed on clay varies with a clumge in pH. The determination of C.E.C. 
by leaching with a solution at pH higher than 7 and having divalent cation is 
favoured as it will measure the maximum number of negative charges that e.xist 
on the exchange complex of clay. In the present method the soil or clay is satur¬ 
ated with barium by leaching with barium acetate at pH 7 0 and 80 and the 
adsorbed barium ions are displaced with calcium cliloride. Barium is precipitated 
as the chromate. The chromate is dist.olved in 1 4 HC! and estimated colorime- 
trically. The method has given reproducible value while handling small 
quantities of soils 'uid clays. 


45. “Some Soil Types of Vindhya Plateau.” 

K. V. S. vSATYANARAYANS and N. K. SHRN UU, New Delhi. 

In the Sohawal N.JJ.S. Block of Salna Disi. Madhya Pradesh, <livcrse soil types 
have been noticed in an intricate i>attcrn. During the course of field work, it 
has been noticed that a close correlation exists between the parent materials, their 
topography and the soil types. Tlius he limestone rocks gave rise to a clay type 
soil resembling the 'regur' ^oils; the red and gray shales produced a mildly acid 
.sandy to clay loam .soils. Wheie there is a mi.xture of parent materials the soils 
also show a mild acid gray brown top soils and a gray alkaline clay subsoil. The 
existence of these soils under identical climate may also be due .to their ‘paleo’ 
origin. 


46. Nature of the Soils of Jute Research Substation, Sorbhog (Assam). 

S. GHtXSK ,md M. K. MUKIIKRJI, Barrackpore. 

The vSorbhog farm, the Assam Substation of the Jute Agricultural Research 
Institute is about 2 miles ENR from the Sorbhogh Railway station on the main 
line of N.Ii. Rly. From the topography and physiography of the place, it may be 
considered that the area was once the place of activity of R. Aye, R. Manas and 
R. Benki all tributaries of the R. Brahmaputra at different times during the last 
few centuries. Seven profiles were studied. 

The soils in general are loose. The difference between the layers in a profile 
could mostly be marked by difference in the feel and the compactness due to 
difference in particle size. Structural, colour or other variations in the profiles 

are often not well marked. The layers are usually thin. There are 9 to 12 layers 

up to a depth varying between 49 to 68 inches, where water table was found. The 
top layers of the eastern profiles are grey, whilst in the subsoils there are dark 
coloured particles and this is more in northern ones In tlje subsoils of western 
and central profiles, in both the rows, there are some dark patches. The top 
layers of the NC and ihe two western profi'es have granular structure and the 

western ones are slightly compact. The NE profile is the most sandy and 

the northern profiles are more coarser in texture than the southern profiles where 
actually some loamy layers could be found. 
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The top layers of all the profiles contain a large quantity of organic matter 
and gradually the amount falls down the profile. The rate of fall is more in the 
eastern profiles. 

These data along with the data of physical, chemical, mechanical analyses 
show a two directional effect on the formation of the profiles. 


47. Exchangeable potassium in Goradu soil of Gujarat (Western India) at different 
stages of growth of Pearl millet (Bajri) (Penniaetum typhoideum Rich). 

B. V. MliHTA and C. C. SlIAil, Aiiand. 

Goradu soil is a well-drnmed alluvial soil and is fine sandy loam in texture. 
In pot experiments with this soil reported earlier, it was observed during six 
continuous croppings of Pearl millet (bajri) that the decrease in exchangeable 
potassium was less than one-fourth of the total amount of potassium taken up by 
crops. In these fiot experiment,s potassium was determined only at the time of 
sowing and harvest. In the present study, exchangeable potassium content of 
uiimanured goradu soil, which was either deep or shallow ploughed, was deter¬ 
mined at five different stages of growth of Pearl millet (bajri) and also at monthly 
intervals during the fallowing period. It was found that e.'cchaiigeable potassium 
decreased up to the flowering stage and continued to do so, although to a much 
smaller extent, up to the dough stage, but at the harvest stage, there was either 
no change or an increase. After five to six months of fallowing, the original 
exchangeable jxitassiuni level was restored. 


48. Studies on the Microbiology of the RJhizosphere of Corchonu olitorius; II. Effect 
of Fertilisers. 

A. K. BANERJER and A. B. ROY, Barrackpore. 

The microbiology of the rhizosphere of the jute plant as affected by age was 
reported previously. In the present investigation the effect of fertilisers has been 
studied. It may be stated that with increasing dose of compost, the R/S value 
for fungi increa.ses but not with phosphate. Tliis was also the ca,se with actino- 
mycetes. Rhizosphere effect of bacteria was always positive but had no relation¬ 
ship with the amount or nature of the fertilisers. R/S value in cases of Azoto- 
bacter did not increase with the increase in the amount of compost but increased 
with the increasing dose of superphosphate. 

The nature of the root exudation was studied with reference to the amino 
acid content and it was found that between 5 days and 20 days after germina¬ 
tion plants exuded a spartic acid, glumatic acid, serine, «-alanine, valine, leucine, 
glumatic acid, glycine and probably y-aminobutyric acid when grown under aseptic 
conditions. 

6-8 free amino acids were present in the .soils and their number and amount 
varied with the nature and amount of applied fertiliser. Usually glycine, serme, 
and aspartic acid are present in .small quantifies and a-alanine, valine and leucine 
are present in larger quantities. In ammonium sulphate treated plots, the amino 
acids are usually less. With increasing dose of superphosphate, usually both the 
amount and number of amino acids have fallen but at higher doses along with 
nitrogen (ammonium sulphate), these have increased, particularly valine and 
leucine. Organic nitrogen (compost) has generally helped in the formation of 
amino acids but wherever inorganic nitrogen has been also added, the number and 
amount of different amino acids have tended to fall. 
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49. Nitrification of different Inorganic Nitrogenous Fertilisers in a Sandy Loam Soil. 

S. C. CHAKRAVORTY and H. PAL, Rarrackpore. 

Jute is a bast fibre crop, the yield of fibre is dependent upon the vegetative 
growth of the plant. t)f the plant nutrients, nitrogen is the most important and 
has been found to give the best response. Jute prefers ammoniacal nitrogen. A 
nitrogenous ferlili.ser which will maintain in tlie .soil a level of available nitrogen 
for the longest time as well as which will iiiamtaiu Hit ammoniacal nitrogen is 
likely to prove the best for jute. To study this with different fertilisers, an experi¬ 
ment was conducted. The fertilisers taken were amnioiiia, ammonium sulphate, 
amnionium chloride and urea The soil was maintained at a moisture equivalent 
equal to their water equivalent. 

The data for fluctuation of animoiiiacal nitrogen, nitrate nitrogen and total 
available nitrogen and also ueriodic data for oxidisable nitrogen and carbon have 
been presented. 

It has been found that aiinnoniacal nitrogen falls in all the treatments. The 
ultimate amount of ammoniacal nitrogen was most in case of ammonium sulphate. 
In case of nitrate nitrogen, there has been a general rise. In case of urea, the 
rise was slow, but was prolonged. 

From the data presented, it may be seen that by adjusting the time of applica¬ 
tion better results are e.xpected from animoninin sulphate and urea and if applied 
together a better result is expected from ammonium .sulphate than ammonium 
chloride. O.xidisable nitrogen and carbon increases most in case of amiuoniuni 
sulphate, it may therefore be stated that ammonium sulphate is likely to lie the best 
fertiliser for jute. 


50. Correlation between Physical, Chemical, Electrochemical and Viscous Properties 
of Pure Clay minerals. 

M. SARKAR, R. L. RANERJIiE and B. CIIA'n'KRJEE, Howrah. 

»Studies have been made on the X-ray diffraction and differential thermal analysis 
and on the variations in the pH, specific conductivity, viscosity on the progres.sive 
addition of bases to the hydrogen clays prepared from two .samples of bentonite, 
two samples of kaolin and a soil from Contai (Midnapur, West Bengal). X-ray 
diffraction, differential thermal analysis and fusion analysis data reveal that mont- 
morillonite is the predominant clay mineral present in the tw'o bentonites, kaolinite 
in the two kaolins and illite in the Contai soil. The electrochemical and viscous 
properties of these H-clays lead to the same conclusion. The potentiometric titra¬ 
tion curves with bases of the H-clays prepared from the two bentonites are charac¬ 
teristic of mnoobasic acids showing one inflexion in the pH range 7C0 to 8-5. The 
total acidity calculated at the inflexion point in the titration curves with basis 
varies between 75 and 105 m.c. per 100 gm H-clay. The potentiometric titration 
curves of the H-clays isolated from the two kaolins with bases show two inflexion 
points, the first one between pH 6-5 and 7-5 and the second one between pH 7-5 
and 10 0. The ratio of the total acids at the two inflexion points is about 2-0. The 

potentiometric titration curve of the H-caly from the Contai soil show three in¬ 

flexion points at pH 6 0, 7-7 and 9-7 respectively The conductometric titration 
curves of the H-day agree with the relevant potentiometric tijyation curves. The 
viscosity base concentration curves of H-clays from the bentonites show an initial 

decrease, then an increase to a maximum at about 70-80 per cent base saturation 

and a final decrease with gradual addition of the bases. In the case of H-clays from 
the two kaolins, viscosity gradually decreases tending to a more or less constant 
value with increasing base saturation, Similar curves of the Contai soil show an 
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initial decrease, then an increase to a maximum at about 40 per cent base saturation 
and a final decrease tending to a constant value. 

A good correlation has thus been observed between the physical, chemical, 
electrochemical and viscous properties of H-clays prepared from pure clay minerals. 
The work has been carried out under the Scheme of I.C.A.R. 


51. Nature of Irrigation Water affecting the available Nitrogen Status and Micro* 
flora of the Soil. 

A. K. MONDAI/, A. B. ROY and M. K. MUKHKRJRE, Barrackporc. 

In a double cropping programme of jute and aman paddy, the jute should be 
sown early as the date of transplantation of aman paddy is very important. It is 
often therefore necessary to sow jute with irrigation and irrigate the lands there¬ 
after. Jute also responds very much to nitrogen, and prefers ainmoniacal nitrogen. 
How far the nature of irrigation water affects the available nitrogen status as well 
us the soil niicroflora sliould be known before a programnie of irrigation is taken 
up. With this point in view two samples of .soil, one received very high doses of 
ammonium sulphate and other compost were .selected. The different types of water 
used were—^liighly saline (canal hightide), just saline (canal lowtide), soft hut 
slightly alkaline (pond), hard (tubewell), rain water and distilled water. The 
nature of the soil was sandy loam. 

It has been found that ainmoniacal nitrogen has increa.scd when ammonium 
sulphate treated soils were irrigated except with lowtide canal, water and tapwater. 
In case of compost treated plots, the decrease was observed when tapwater and 
hightide canal water were u.sed. The best increase in both the cases were from 
pond water. Nitrate nitrogen has increased in all the cases. With tubewell water 
however, the total available nitrogen was lowest .showing thereby hard water is 
unsuitable for irrigating jute field. 

The Azotobacter population has increased in all the cases, but the best response 
has been from the pond water. Actionomycetes and other bacteria have generally 
increased but the behaviour of fungi has been somewhat different. 

It may therefore be considered that of the different types of water tested, pond 
water is the best and tubewell water is the worst. 


52. Physical, Electrochemical and Viscous Properties of Binary mixtures of Clay 
minerals. 

M. SARKAR, R. h. BANERJEE and B. CH.ATTERJEE, Howrah. 

Studies have been made on the X-ray diffraction and differential thermal 
analysis and on the variations in the pH, specific conductivity and viscosity on 
the progressive addition of bases to binary mixtures (60:50 by weight) of mont- 
morillonite and kaolinite; montmorillonite and illite and kaolinite and illite. It has 
been observed that the individual clay minerals can easily be identified from the 
mi.xtures by means of X-ray diffraction and differential thermal, analysis studies. 
Each clay mineral has been found to exert a marked influence on the electro¬ 
chemical and viscous properties of the other. Identification of the clay minerals 
present in mixtures by electrochemical and viscous methods require careful con¬ 
sideration of the features of the potentiometric and conductometric titration curves 
the variations in viscosity with increasing addition of bases, the nppjber of T r i gg 
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points in the potentiometric titration curves, the pH at inflexion, the ratio of total 
acidities at inflexion, the number of maxima in the viscosity base saturation curves 
and similar other factors. The work has been carried out under the Scheme of 
I.C.A.R. 


53. A comparative study of mineralisation of Nitrogen in oilcakes. 

V. S. KULKARNI and N. V. BHIDK, Poona. 

Laboratory studies of nitrification of three common oilcakes—groundnut, safflower 
and castor—both ordinary and deoiled in the three major soils of the Bombay State 
—medium black, goradu and Laterile—have been carried out. The striking differ¬ 
ences between the three cakes m each of the soils and betw'een the three soils with 
each of the cakes with respect to both ammonification and nitrification have been 
pointed out. The fallacy of comparing the efficacy of the different organic manures 
by comparing the amounts of available nitrogen i.e. the sum of animoniacal and 
nitrate nitrogen, has been discussed. 

The authors suggest that a better method of comiiarison of the nitrogenous 
manures will be on (he basis of total mineralised nilrogen which also includes the 
amount of nitrogen lost iluring nitrification. Judged on this basis, it is found out 
that groundnut cake is the best in all rhe soils and that goradu soil brings about 
the highe.st mineralisation of all the cakes. They also found that de-oiled cakes 
are superior to ordinary cakes when used as fertilizers. 

TJie authors also point out that with al! the cakes in all (he soils there is a loss 
of as much as 30 to 50 percent of added nitrogen and suggest for the experiments 
of prevention of such losses. 


54. Phosphate availability in bonemeal on steam processing and grinding to finer 
particle sizes. 


A. B. GHOSH, New Delhi. 

Raw bones, containing 61 2 % mineral matter, 41% N and 22-9% PjOj, on diges¬ 
tion under 40 lb. steam pressure for 4 hours, gave a product containing 74 0, 2-8 and 
27-7 per cents of mineral matter, N and PjO, respectively. The steam processed 
material was better in quality and could easily be ground to a fine powder. 
Powdered raw and steamed boneraeals were graded through 1/10", 1/40" and 
1/100" sieves, the first one resembling the 3/32" size of commercial bonemeal 
fertilizer. Available PjO, in these fractions were estimated by extraction with 
(i) neutral animon'ium citrate solution used for water-insoluble pho.sphatic fertilizers 
and (ii) 2 % citric acid solution used for basic slag. The second method is con¬ 
sidered by some workers to be a better index of phosphate availability in bonemeal 
fertilizer. 

In raw bonemeal passing through 1/10", 1/40" and 1/100", 110, 35 9 and 58-3 
per cents respectively of the total P 4 O 5 w'cre soluble in neutral ammon. citrate and 
the respective percentage solubilities in 2% citric acid were 25-6, 61-6 and 90-3. 
In steamed bonemeal passing through 1/10", 1/40" and 171 OO", 21-8, 49-3 and 
61-3 per cents respectively of the total PjO, were soluble in ammon. citrate and 
the respective figures in 2% citric acid were 64-3, 80'9 and 88'9. 

The results show that a small fraction of the phosphate in commercial raw 
bonemeal is available, which incrcasea conaiderably on steam processing. T|i9 
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phosphate availability increases v'ery rapidly with fineness of the particles as judged 
by both the methods. Steamed bonemeal has a much larger proportion of available 
PjO, than raw for particles passing through 1/(0" and 1/40" but when ground to 
1 /100", there is little difference in phosphate availability due to steaming. The 
2 % citric acid method shows a higher amount of available phosphate than the 
neutral ammonium citrate one for all sizes in both the types of bonemeal. However, 
with finer particle sizes, this difference in extraction is relatively smaller than in 
coarser ones. 


55. Some aspects of the Geomorphology of the Machkund Catchment. 

.VMAb, KUMAR SRN, Calcutta 

An attempt has been made in the paper to record certain observation of the 
important geomorphic features in the northern Machkund Catchment. Tectonic 
and geologic elements were studied and the author identified three se<iuence of 
uplifts. 

The drainage p.dtern of the area is complex one and the ‘Superposed’ valley 
was distinguished in the case of the Machkund and the kinchor. Several ‘nick- 
points’ were iilentified The Dudnma and Ourdai waterfalls were accounted not 
due to lithological differences, certain ‘breaks’ ware e.xplained due to ‘static’ reju¬ 
venation, 

Monadnocks were then studied with their accordance of summits The author 
traced three pene-plam smfares and illustrated his findings with .super-imposed and 
longitudinal profiles etc. 


DISEASE AND PEST 

56. Mode of ingestion in Vtetkeisa PulchellalAna. (Arctiidae : Lepidoptera). 

R. B. MATHllR, S. MASlIHOOD ALAM ami iMUMTAZ A. KHAN, Aligarh. 

In Utethcha pulchi’lla Linn., maior part is played, during ingestion, by well 
developed muscular cibarium. Mouth-parts are much reduced with exception of 
maxillae whose galeae form proposcis. Mandibles are atrophied. Lahrum is a thin 
sclerite controlled by labral compressor. Elastic nature of dorsal inner walls of 
galeae coils proboscis. Adductor muscles close stipital valve to prevent passing 
of blood from stipes to head. Basal muscle elevates base of proboscis to bring it 
more closely under labrnm. Intrinsic oblique muscles pull anterior and po.sterior 
walls of galeae inwards creating blood pressure in proboscis w’hich extends it. Food 
canal communicates posteriorly with cibarium who.«e dorsal and ventral walls are 
formed by epipharynx and hypophnrynx re.spectively, Cibarium, in its turn, opens 
into pharynx by true mouth. The latter is closed by relaxation of dorsal and 
ventral dilators prior to suction of nectar, which is sucked into cibarium via food 
canal by action of its various muscles. The relaxation of mu.scles at its anterior 
and closes passage between cibarium and food canal. Finally, the food from 
cibarium is driven into pharynx by contraction of dilators of true mouth with an 
antagonistic action of the cibarial muscles. 


57. Nutritional Physiology of LndieHcus Oryzae Waterhouse. 

(MIS.S) P. GUPTA, New Delhi. 

Insects as a class require a source of vitamins of B complex in their diets. Its 
requirements vary from insect to insect. Latheticus oryzae which is a pest of 

ni—63 



494 


Proc. 46th Ind. Sc. Cong, : Part III : Abstracts 


stored grains was studied in relation to dietary deficiencies and a qualitative vitamin 
requirements for larvae has been worked out in the present communication. 

By omitting one of the nine factors of vitamin of B complex it was possible 
to demonstrate that without thiamin, riboflavin, nicotinic acid, pantothenic acid 
or biotin larval growth was adversely affected and a very few insects could develop 
into normal adults. Some of the factors like choline chloride or riboflavin which 
are important in the diets of Trogoderma or TriboUum are of very little value for 
l.atheticu^. I’^olic acid, and p‘-amino benzoic acid are not of any nutritional values. 


58. Nutritional studies on Trogoderma Granarium Everts. Ill. Role of ‘Essential’ 
vitamins of B>complex. 

N. C. Px\NT, and SWARAJ GHAI, New Delhi. 

Trogoderma grafiariiim Everts, is one of the most serious pest of stored pro¬ 
ducts in India. A scries of investigations were conducted on its nutritional physio¬ 
logy and some of the results are presented in the present communication. The 
larva of tliis beetle is susceptible to deficiencies of nicotinic acid to such an extent 
that it dies in a few d lys. Lack of clioline chloride or pantothenic acid also effects 
the growth adversely. A medium with these three factors of vitamin B complex 
is inferior to the one which is further fortified with the addition of two extra 
vitamins viz. riboflavin and thiamin. 

Quantitatively the requirement of Trogoderma larvae is about 15 fig./gm of 
diet for nicotinic acid, 10 ^/g. fur pantothenic acid and 200 jug. for Choline chloride. 
.Ml these are optiinum in very much less quantities than those that are used in 
normal dietnr}' formulations. Requirement of choline is rather diflicult to explain 
as although the optimal point is near about 200-300 /tg. as low a concentration 
3 s 5 jug- gives 70% emergence of adult while in its omission the diet, suddenly 
becomes extremely poor giving only 10% adults. The critical range seems to be 
between 0-5 /ig./gm of diet which, if true, is rather a low value for insects requiring 
choline. 


59. Mode of feeding in the Melon-Fly, Dacut Cucurbita Coq., (Diptera: Trype- 
tidae). 


MD. ZAKA-UR-RAB and S. MASHTIOOD ALAM, Aligarh. 

The paper presents a coherent account of mode of feeding in Dactis cucurbitae 
Coq. The mouthparts are muscoid type consisting of rostrum, haustellum, and 
labellum. The complex rostrum comprises of clypeus maxillae and postmentura. 
Haustellum is composed of labrum and prementum, Labellum consists of labial 
palpi. The food passage is a continuous tube from prestomnm to true month and 
consists of a distal labial gutter situated in haustellum, bounded anteriorly by 
epipharynx and jxisteriorly by ligula, and a proximal cibarial chamber bounded 
anteriorly by epipharynx and posteriorly bv hy^iopharynx. Cibarium, provided with 
proximal, median, and distal dilators, is chief seat of suctiop. The labial gutter 
is capable of dilatation by muscles inserted on its anterior and posterior walls. 
The food, consisting of liquid matter, is sucked up by action of cibarial muscles 
through pseudotracheal cliannels, via preetomum into food gutter, thence into ciba- 
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rium, and finally it reaches pharynx after passing through true mouth. Through¬ 
out its ascent muscles of varying description play important role. 


60. Evolution of Resistance in Insects. 

h. N. SUMDA.R, New Delhi. 

Ihe striking ability of msects to develo]> tolerance to insecticidal action goes 
back to nearly last five decade.s. Although this evolutionary topic lacks the histo¬ 
rical interest when compared to others, nevertheless, this phenomenon with its 
high degree of specialization involving genetical, physiological, biochemical and 
other complexities is a fascinating study of absorbing interest in the field of 
Economic Entomology 

This paper deals with a brief evolutionary survey of Ihc insecticidal resistance 
in insects. This includes the origin of resistance, genetics, behaviour, structure, 
storage and detoxification mechanisms, which generally contribute to this pheno¬ 
menon of resistance in insects. 

It has been shown in the above review that comparatively very little is known 
yet of the mechanism of most ot these compounds and their reactions although 
they are presumably to be enzymatic in nature. 

The use of organic phosphorous insecticides has opened a new field for con¬ 
trolling the resistant insects and the non-toxic products has its counter part in 
the metabolic conversion of ccriaiu other compounds. Recently there has been a 
report (Keiding J., Science, 123, 1956) thal house flies shoued resistance towards 
these empounds also. Probably many diiiik that the large scale use of organic 
insecticides has led to the resistant species. This complex phenomenon poses many 
problems in genetics, ecology, animal behaviour, physiology and biochemistry. 


61. Recent advance* in our knowledge of systemic insecticides in relation to their 
action on plants. 

E. N. SUNDAR, New Delhi. 

vSystcmic insecticides are those insecticides which have the capacity to trans¬ 
locate readily throughout the plant system They are all phosphate-ester com¬ 
pounds and have the properly to inhibit the neurohorinone, cholinesterase enzyme. 
The recent upsurge in the use of these pesticides on plants has brought into sharp 
and somewhat embarrassing focus a number of closely related and poorly under¬ 
stood fundamental processes of plant physiology and biochemistry. However, the 
plant parts in the translocation and chem'cal detoxification of these pesticides are 
comparitively better understood. 

This paper deals with the present knowledge of these insecticides in relation 
to various plant systems. This review includes the plant parts involved in exhibit¬ 
ing the uptake and chemical detoxification of these pesticides whether applied to 
seeds, root or shoot. Cell-to-cell transport then moves the chemical to and from 
the vascular translocation in the xylera or phloem remain unknown upto the present 
time. At all stages of uptake, movement, accumulation and metabolic conversions 
of the applied chemical can change its pathway and help or hinder its ultimate 
desired effect. These problems long neglected now present to many toxicologists 
and plant physiologists stumbling blocks to the rational development of systemic 
insecticides. 
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62. Coptosoma oatentutn Di*t—a peat of PaUu (Butea monoaperma with notes 
on its Coccinnellid predaitor Synia melanaria var rougeti Muls and egg parasite 
Telenomua species. 

C. 1*. MAIvHOTkA ana S, KRISHNA SWA MI, Nainkuni (Ranchi). 

Coptasoiiia oUci'Sum Dist. is a small si/cd Lug soiiiewliaL rounded, and has 
been noted as fairly serious pest of the leaves, tender slioots and inflorescence ol 
the palai tree winch is the most important lac host of the country. The adult 
bugs and nymphs cluster in large numbers on llie teiulcr shoots and inflorescence 
or on the under surface of the leaves and feed on the sap of the tree. Quite often 
the leaves and flower-buds dry up as a result and linally drop off from the tree. 

The pest which is prevalent in the field ihroughout the year, a.ssuines serious 
pKjporlions between hebruary and Jriie-July; l.uer Llic uicultnce declines with the 
on.set of the monsoon ruins. lJunng the wuitei, the pest is seen in larger numbers 
in A)}iar fields from wheie it migrates to pala^ in February to breed there. 

Studies made on llie life history of the bug showed that the egg period lasts 
for 3 days and the total nyniphal iieriod from 24 to 63 days tluring January-July. 
Ihe buk moults three lo five times in the nymphal .st,ige but four moults were 
common. During a particular period, the nyiiiphal period reiiiauied fairly constant 
irrespective of the iimnber of moults. 

This pest is attacked by two enemy insects n.niiely a Coccinelhd piedator Synia 
malana^ia var lougeti Muls .itid ui egg parasite, rdanomus species, which seem 
lo exercise some effci-Live che.k on tlu. pest in the held 

Both adults and grubs of S. tnelanaria feed voraciou.sly on the nymphs of the 
bug. The adult beetle consuiiieJ at an average rate ol about 5 to 7 niediuin sized 
nymphs per day while an individual grub consumed from 27 to 72 nymphs during 
its larval growth period. Dife-liislory studies showed that the egg period varied 
from 2-5 days during Marih to August, the larval period 8-15 days during March 
to May, the prepupal period .always one day and the pupal jieriod 4-7 days during 
March—May. 

The egg parasite leicnoimis species is also found throughout the year round 
and its incidence correspond.^ tc the incidence of the pest. In the field the per¬ 
centage parasitisatiou of the eggs gradually increases from the month of Januarv 
onwards and at times it reaches a very high level of over 90% between March 
and June. 

Observations made on the oviposition behaviour of the parasite have been 
(k scribed. Dife-history studies revealed that the parasite takes 9 to 25 days for 
its development inside the eggs of the pest during the months of February to June. 


63. Relative toxicity of insecticidal Filins to just Hatched Larvae of Chilotraea in* 
fuacatellua Snell. (Pyralidae: Lepidoptera). 

S. PRADHAN and J. P. SAIIU, New Delhi. 

Preliminary observations on the habits of the individual just hatched larvae 
of C. infuscatellus showed that practically all of them remain roaming about on 
the surface of the plant for a minimum period of 10 minutes before entering into 
the plant tissue. Hence, during the present investigation these just hatched larvae 
were made to crawl for 10 minutes on films of different strengths of nine different 
insecticides. Thereafter tliey were taken away from the insecticidal films and reared 
on their normal food under laboratory conditions. Mortality counts were recorded 
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at iiitervaJs of 24 hours and the data thus collected 72 hours after exposure were 
subjected to pi obit analysis, the results f)f wliii h are tabulated below : 


TABLE I 


Relative toxicity of insecticidal liliiis to the just hatched larvae of 
Chilotraea injuscatcllus, Snell. 


Insecticides 

Heterogenit) 

Regression 

equation 

LC.50 in 
gm. per 100 
c.c. emuls. 

Fiducial 
limit of 
LC.50 

Relative 

to.xicity 




spray 


1. Parathion ... 

X'(4)--2*3243 

V-1-9405X+2 6'i2o 

0-001627 

0-001688 

0 001.544 

119-115 

2. Lindane ... 

X-(3) =2-2382 

V-l 5107x4-1 5465 

0 01932 

0-0280 

0-01395 

10*036 

3. Endrin 

X-‘(4) = 1-6440 

V-3 3121.V-3 0307 

0-02659 

0 02978 

0 02059 

00 

4. Isodiin 

X"(3)-1*4030 

V- l-7498x'~01fi71 

0 07866 

0-11140 

0-05758 

2-126 

5. p'i)'-DDT 

XM3)--2-6430 

V -1-7322X-0 6946 

0 1939 

0-2704 

0-1436 

1-00 

6. Diekirin ... 

X^(3) - 3 0200 

V---2 l.=^24.\;-3 4797 

0 2869 

0-3746 

0-2240 

0 675 

7. Chlordane 

(4)-2-9-24 

Y-2 6.'83.v-4-6231 

0-4169 

0-4942 

0-3311 

0-46.5 

S. Aldrin 

X-{3) -b-5936 

Y ^3 5584X-8 0311 

0-4593 

0 5350 
0-.k;53 

0 422 

P. Toxaphaiie 

X 13) -1 3812 

V 3 3082x-7-3187 

0 5293 

0 5590 
0-4994 

0-366 


'' In none of these cases the ilat.i \sere found to he si.i>iiilicantly hcteroi^enous. 

Y---i*rol)it Mil. x-LoK- concentration x 10"*. LC.50=Concentration calculated 
to give 50% mortality of the insect. 

Observations on latv.ic which survived the insecticidal trcalineiits gave an indica¬ 
tion of a slight reduction both in larval and pupal periods; the sex ratio got 
disturbed in favour of males. 


64. Evolution of control schedule for Pests of Maize. 

S. PRADHAN, M G. JOTW ANI and PRAJL\SH SARUP, New Delhi. 

The object of the present investigations was to work out under field conditions, 
the details of control operations which can be considered as optimum taking into 
consideration both the cost of operation and the degree of control achieved. The 
insecticides tried were (i) DlVf 01%, (ii) gamma BHC 01%, (iii) lindrin 0 05% and 
0'1% and (iv) Systox 0’025% and 0 05%. 

The experiment wa.s carried out in the randomized block design, there being 
four replications for each of the five treatments (including control) and the size of 
each plot being 45' x 20'. In all three sprayings with different insecticides were 
given, 'i'he first spraying was given 25 days after sowing the crop. The interval 
between the first and the second spraying was twenty-eight days and 24 days 
between second and third spraying. The statistical analysis of the data on popula¬ 
tion of Chih larvae and pupae showed highly significant reduction due to BHC 
in the 1st and 2nd spraying, but in the 3rd spraying it was not effective obviously 
because of the fact that by this time the Chilo population had become rather 
stationary and inside the stalks. Similarly BHC indicated significant reduction in 
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damaged plants in the 1st and 2nd sprayings hut endrin, somehow, showed signi- 
iicanl reduction in the l.st spraying only. Also significantly more number of cobs 
were obtained from BHC and endrin treated plots as compared to systox treated 
and control plots. These results are not final as the experiments are to be repeated. 


65. New bo*t and varietal preference of Epicauta Coerulea, Leuck (Meloidae; 

Coleoptera). 


M. ly. PLIROHIT and J. G. i’.WVAR, Gwalior. 

Meloidae beetles (Coleoptera) play a dual role ot ‘Friend as well as foe’. The 
beneficial role is served by the Triangulnie larvae as well as some adult beetles 
as they feed on the grass-hopper-eggs. They are of medicinal value and are the 
only source of cantharuliii oil which is of use in veterinary, Animal breeding and 
is a popular hair-tome. The hai mfnl role is jdayed by the adult meloides as they 
are known to feed on the foliage, liowers and earheads of cereals, pulses, vege¬ 
tables and fruits. Some species as hlHuiiila poiu.'.ylvaiiica are known as carrier 
of causal agent of ‘I’olato-Ring-rot disease.’ 

Meloidae beetles are known to be guided by the colour, chemotropisum and 
varietal preference. The authors have recorded for the first time Epicauta coerulea, 
Leuck (Meloidae) feeding on the loliage of sanheiup (CroLolaiia, juncca) at the 
Central Research Farm, Gwalior (IM.l'.). The local variety and Ceylon variety of 
sanhemp were sown in close i?roximity. All the factors for both the varieties 
ineludnig (he date f>{ sowing, were the same. But the beetles showed very signi¬ 
ficant preference to the Ceylon variety to such an extent that there was 100% 
damage to that variety where .ss the local variety was absolutely free from the 
beetles attack. Tlic incidence of the beetles started when the saiibeinp crop was 
tliree weeks old. There were nc flowers, even in vicinity, to attract these beetles. 
Thus it is e\ident that these beetles were attracted by the foliage only. Epicauta 
coerulea, Leuck is found to be very sensative to any disturbance and is fast run- 
ing but is poor flier as compared to that of Mylabris spp. It is akso found to be 
very gregaruius to feeding on the foliage of sanhemp. In the early liours of the 
day (upto 10 a.m.) hand picking was found to be very convenient, effective and 
economical. 


66. Studies in Resistance to some of the Insecticides by beneficial insects 
(Parasites). 


E. S. NARAYANAN and G. G. KUNDH, New Delhi. 

The last decade and a half will be remembered in the annals of applied ento¬ 
mology as the period when some of the most powerful organic insecticides ever 
known to man were discovered. Yet the DDT, the Gammaxene and the organo phos¬ 
phorous componants though solving some problems related to agriculture and public 
health have also created new and more difficult problems. Of these the most 
serious and alarming is the evolution of resistant strain of insects like flies and 
mosquitoes. There is another asi)ect of this problem of insect resistance. The wide 
spread use of organic insecticides in fields and orchards bring about the destruc¬ 
tion of parasites and predators that keep sonic of these pests under effective check. 
There is another class of insects like the honey bees that, play an important role 
as pollinating agents bringing about a better and more bountiful harvest. The 
development of resistance in beneficial insects is therefore of vital importance to 
the economic entomologists. 

Adult male and female parasites of Bracon brevicornis Wesm., a braconid wasp 
of great potentiality were subjected separately to 1 c.c. of 0 01% p^’ DDT and 
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0 005% lindane dry film for 24 hours exposure along with carrier control and 
untreated control through ten successive generations. Under three constant tem- 
peratues viz. 20±1°C, 26'6±1°C and 30±1°C and three relative humidities viz. 
65±1%, and 75±1% and 85±1% and the mortality percentages showed the positive 
temperature co-efficient. The ratio of the median letliul concenlratiou of the original 
strain and selected strain was used as a criterion of resistance development. At 
20®C and 85% R.H. the development of resistance at the end of the 20th genera¬ 
tion (inclusive of previously treated 10 generations) was in the order of 2-33 times 
in males and 2 87 times in females in case of p-p’ U1>T and 211 times in males 
and 1-62 times in females in case of lindane. Similarly, it varied at other tempera- 
lures and other humidities. So, from the results it is concluded that the parasite 
Ihacon brevicornis can develop resistance to p-p’ DDT and lindane and this resist¬ 
ance development in successive generations is due to the dynamic variation and 
environmental conditions rather than the inheritance of resistance through sncces- 
.sive generations. 


67. Relative efficacy of tome fumigants against TrihoUum Caataneum Herbst . 

H. J. BHAMBHANI and G. ROUT, New Delhi. 

Four fumigants viz., carbon disulphide, carbon tetrachloride, ethylene dichlo¬ 
ride and KDCT mixture (3:1 by volume) were tried against Tribohum caslaueum 
adults in empty flasks and in flasks partially filled with maize, barley and jowar. 
liach flask was of approximately 560 ml. capacity and was filled with about 160 gins, 
of the commodity. The insects were fumigated for 24 hours and the mortality counts 
were taken 5 days after fumigation. The data were subjected to probit analysis. 
It w'as found that in empty space, median lethal doses of carbon disulphide, carbon 
tetrachloride, RDCT mixture and ethylene dichloride for ca.stauciiin were 16 60, 
39-63, 38 64 and 37-84 mg./I. respectively, which showed tint c.irbon disulphide 
was most toxic and the latter three fumigants were more or less eipial in toxicity. 
Median lethal doses of above mentioned fumigants were 17 66, 42-17, 67-41 and 
58-48 mg./I. in pre.sence of maize; 17-91, 55-59, 72-61 and 83-45 mg./I. in presence 
of barley and 19 95, 59-70, 129-10 and 132-70 mg./I. in presence of iowar respec¬ 
tively. These re,suits thus showed that carbon disulphide wa.s most effective against 
T. castancum in presence of any of these commodities followed by carbon tetra¬ 
chloride, EDCT mixture and ethylene dichloridc. The results also indicated that 
jowar was highly sorptive commodity for all the fumigants tried followed by barley 
and maize. 


68. “The effect of Temperature and Humidity on the Reproductive Potential of 
Apaatelea angaletl Muesebeck.” 

B. R. SUBBA RAO and K. GOPINATH, New Delhi. 

The vipionid Apanteles anc;aJeti Muesebeck is a recently discovered larval endo- 
parasite of the notorious pe.«r, Pink boll-worm of cotton, Peclinophora {Platyedra) 
gossypiella Saundevs. The peat enjoys a w-orld-wide distribution and has firmly 
established itself as the most important pest in all the cotton growing regions 
of the world except Central America, Peru and Ecuador. The potential importance 
of the parasite can be made out from the fact that nearly 75% of the boll-worms 
were found to be parasilesed in the cotton field of the Indian Agricultural Research 
Institute and a large number of them have been imported by the United States 
Department of Agriculture for mass liberation and establishment in the cotton grow¬ 
ing tracts of the South and South-western states. Investigations were taken up 
to study the parasite with special reference to its ecology to estimate the possi- 
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hililic-s of the effective control of the pest in India and other parts of the world. 
Jn this scries of investigations, attempts were made to study its reproductive poten¬ 
tial to find out whether it can carve out an ecological niche in newly liberated 
surroundings, wlicther it can gain a population level enough to balance that of the 
jiest and whether its rate of population growth can counteract that of the pest. 
'I'lie several factors that affect the reproductive iKitential of an insect are (i) geno¬ 
type of the insect, (ii) temperature, (iii) hnmidtty, (iv) nutrition, (v) oviposition 
stimuli and (vi) the presence of other individuals. The influence of these factors, 
excepting the first and the last, were studied in detail. 

In the course of the present investigations it was noticed that the parasite did 
not have a well defined pre-oviposition period and began ovipositing immediately 
after emergence; copulation, perhaps, being tlic only oviposition stimulus. No 
change of dietetic habits was .seen before oviiiosition started. In fact, the para¬ 
sites were seen to readily oviposit even when they were denied all food from emer¬ 
gence. But the oviposition period was only one day and the number of ‘larval 
eggs’ i.e., eggs produced by food .stored by larvae, laid were very few. The inaxi- 
nmm number of eggs were laid at 26 G °C. Increase and decrta.sc in temperatures 
brought down the number of eggs laid, though at 20°C it was not significantly .so. 
Kflects of temperature on oviposition was most pronounced at a moisture level of 
70% R.H., the difference between the inaxiimnn and niinimutn mean number of 
eggs laid at the different temperatures being the highest. At a moisture level of 
90% R.H. the effect of temperature on the reproductive potential was not marked. 
The difference between the mean number of eggs laid was negligible. Though 
increased temperatures at this moisture level brought down the oviposition period, 
increased rates of oviposition made up the total number of eggs laid. Humidity 
had a great influence on the oviposition activities and the parasites prefer near 
.saturation levels of R.H. for maximum oviposition. A comparatively dry atmos¬ 
phere of 45% R.H. reduced the mean number of eggs laid to about one third. 
.\inong the commonly nv'ailable laboratory feeds invu'sl igated, it was found that the 
parasites laid the maximum number of eggs when raisin was offered as food. The 
difference was highly significant when compared to 10% Sugar and 10% Sorbitol 
solutions. Sorbitol was expected to encourage egg production, but since the observed 
results do not suggest this and since the oviposition period was only two days, it 
may be as.sumed that the action of Sorbitol on the physiology of reproduction was 
nullified due to the absence of more vital nutrients. I/ight had a definite influence 
on the oviposition activity of the parasite. The total number of eggs laid was 
maximum at 26-6°C at a moisture level of 90%, R.H. and in presence of light. 


69. Comparative efficacy of some fumigants against Tribolium Caataneum Herbst. 

In presence of wheat. 

H. J. BHAMBHANl and G. ROUT, New Delhi. 

Experiments were conducted with carbon tetrachloride, ethylene dichloride and 
carbon tetrachloride mixture 13 :1 by volume') .and ethylene dibromide against adults 
of Tribolium castaneum in approximately 41-5 litre steel bins partially filled with 
about 60 lbs. of wheat of 8-3% moi.sture content. The caged test insects were kept 
at surface 9, 18 and 27 inches below the surface, the la.st level being 3 inches above 
the bottom of the bin. The fumigant was poured on the cotton wool kept on the 
surface and it had to penetrate a column of wheat to affect thev insects buried at 
different depths. The fumigants were tried at the rates of 100, ISO and 200 mg./I. 
for 8, 16 and 24 hours. It was found that carbon tetrachloride when used 
100 mg./I. for 16 and 24 hours gave 100% kill of the insects at all the levels, 
whereas, RDCT mixture when used @ 150 mg./I. for 24 hours produced 98-8?4 kill 
at 27" level and 100% kill at surface, 9 and 18 inches below the surface. In case 
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of ethylene dibromide, a dosage of even 200 mg./I. for 24 hours gave only 10'1% 
mortality at 27” level. The results tlius clearly showed that carbon tetrachloride 
was most effective followed by EDCT mixture and ethylene dibromide. When 
wheat of 6 6% moisture content was used .ethylene dibromide @20 mg./I. for 24 
hours was found to give 100% kill of the insects at all levels. 


70. Root and Stem-root of 'Roselle” (Hibiscua sahdariffa Linn.) caused by a strain 
of Phytophthora paraaitica Dast. 

N. MUKIlIiRJKK, Barrackpore. 

During the months of July-August a serious outbreak of root and stem-rot of 
roselle (H. sabdariffa Linn.) caused by a strain of Phytophthora parasitica Dast. has 
been found in several districts of West Bengal. Plants having heights above four 
feet are generally attacked. Initially, the root-.svstem is infected which in course 
of time become soft, moist and violet-brown in colour. Later on infection is also 
found on the stem which may spread upwards and downwards. In advance stage 
<jf the disease cracking of bark, gunnnosis and wilting are usually noticed. In 
culture the fungus favours siwrulation at a low temperature and produces different 
types of .sporangia on different media. 


71. Physiological studies on Sitophilus Oryzae Linn. Oviposition and larval deve¬ 
lopment on 'artificial grains'. 

N. C. PANT and P. GUPTA, New Delhi. 

Although during the last ten years valuable data on the nutritional physiology 
of a number of beetles associated with stored plant products have been collected as 
a result of the work done by various authors, yet practically nothing is known 
about the nutritional requirement of Sitophilus cryzac which is one of the most 
serious pests in India and elsewhere. This insect has defied all attempts to rear 
it on artificial diets because of its mode of oviposition and internal feeding larvae. 
In the present communication a method is described by which it will now be possible 
to study this insect and other internal feeders. 

The food mixture consisting of casein was unsuitable but when it was replaced 
by gluten the insects behaved normally. The food either in pure .substances or 
in the form of wheat flour was offered in the form of pellets made by kneeding 
the powder. It was possible to establish that a mixture containing the following 
ingredients is a suitable medium if offered as pallets :— 

Qji^ten ... 60 parts McCollum’s salt mixture ... 2 parts 

Starch ... 50 parts Yeast ... ... ... 5 parts 

Cholesterol ... 1 part Water ... ... ... 10 parts 

Yeast can be replaced by pure synthetic vitamins of B complex. 

It has also been possible to replace protein part of the diet by a mixture of 
19 amino acids. 


72. Studies on the Feeding Habits of Beetles damaging firuit and leaves of Apple 
in the Hills of Uttar Pradesh. 

A. HAQ, Chaubattia. 

Studies on the feeding preferences and amount of each type of food consumed 
made on seven common defoliating and fruit eating beetles of apple at Chau- 
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battia (6585 ft. altitude) during August 1958. Lachnosterna longipennis Bl., Hilyo- 
iiogus holosercus Redt. and Brahmina corracea Redt., feed exclusively on leaves. 
XyloUupis gideon 1/inn., Protaetia neglecta Hope and Rhomborhina glabtrhina 
VVestw. feed exclusively on partially rotten or over ripe fruits, externally damaged 
by some other agency. Anomala dimidiata Hope is the only beetle ^hich can feed 
on sound and ripe fruits. It also feeds on leaves in the absence of fruit. None of 
the beetles is capable of feeding on. sound and underripe fruits. The average food 
consumption is related to the body weight and it is about % and % of the body 
weight on leaves and fruits, respectively. 


73. Insects affecting Cabbage Seed Production and their control in the Hills of 
Uttar Pradesh. 

K. M. GUPTA and J. C. JOSHI, Chaubattia. 

Cabbage seed crop is adversely affected by Brevicoiyv.e brassicac I/inn., Eury- 
dcnia sp. and Pieris brassicac Linn, during March-May in the hills. Field trial 
with 11 treatments applied 5 times at fortnightly intervals at Chaubattia (6585 feet 
altitude) in 1958 with an average dose of liquid spray of one lb. per plant indicated 
that Metasystox 0 025% was the most suitable treatment against the aphid, taking 
yield, percentage germination and cost into consideration, the average yield per 
plant being 2 6 oz. I’arathion emulsion 0 01% was effective against P. btassiiae while 
none of the treatment including Endrin, Parathion, Diazinon, Malathion was effec¬ 
tive again,st Eurydema. Ekatin appeared to be phytotoxic while Nicotine sulphate 
ineffective against aphid. 


74. Prevention of damage to Pomegranate fruits by Borer (Deudorix epijarbaa 
Moore) in the Hills of Uttar Pradesh. 

K. M. GUPTA and J. C. JOSHI, Chaubattia. 

Larva of a butterfly D. cpijarbas and fungus rots, Zythia versomiana Sacc. and 
Aspergillus sp. spoil about 56% fruits of pomegranate during Junc-August on the 
hills of Uttar Pradesh. Repeated field trials carried out near Ranikhet (Almora) 
during 1956-58, indicated that treating sound fruits by dipping them in DDT suspen¬ 
sion 2% + Blitox 0'5% or DDT suspension 2% + wettable sulphur 4%, four times at 
.1-4 weeks intervals after the fruits had attained a diameter of about inch, was 
effective in protecting on an average 82% fruits at a cost of Rs. 092 and Rs. 1'42, 
respectively, per 100 fruits, while covering fruits in muslin b.ags costs Rs. 7-20 
and is much less effective. A labourer can easily dip 125-150 fruits per hour with 
the help of a mug consuming about 1- 1J4 lb. of suspension. 


75. Citrus Whitefly (Dimleurodea citri Ash.) and its Control in the Hills of Uttar 
Pradesh. 


K. M. GUPTA and A. HAQ, Chaubattia. 

Egg, larva, pupa and adult of D. citri occupy 26, 32, 53 and 5 days in summer 
brood (mid-March to mid-July) and 20, 30, 200 and 6 days iu. winter brood (mid- 
July to mid-March), respectively, at 4000 feet elevation. At altitudes between 
5000-6000 feet, emergence of adults is delayed by 2-3 weeks. Field trials in 1954-58 
indicated that lime-sulphur 1 :20, DDT emulsion 0-5% and DDT emulsion 0-5% + San- 
dolin ‘A’ 0-5% were the most suitable treatments against egg, larva and pupa, the 
cost of spray liquid per gallop being 21, 23 and 40 Naya Paisa, respectively, and 
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the percentage control secured being 97-4, 93-8 and ^-3. Treatments during rainy 
season were less effective. DDT + Sandolin scorches young foliage and should be 
tried during winter only. Treatraents effective against whitefly eradicate sooty 
mould (Chaelothyrim spp.) also. Diazinon, Malathion, Paratfaion, Dieldrin, Meta- 
systox and Kkatin in various concentrations proved less effective. 


76. Stegobium Paniceum (L.) a* a Pest of Stored Turmeric in Rajasthan and iU 
Control by Fumigation 

B. K. SRIVASTAVA, Udaipur. 

A severe attack of Stegobium paniceum (U.) on stored turmeric has been 
reported. The adult is a small beetle about one tenth of an inch long, cylindrical 
and uniformly light brown in colour. The eggs are laid loose among the stored 
turmeric. The tijiy white grubs emerging from the eggs tunnel inside the turmeric. 
The heavily infested rhizomes become filled up with frass which comes out while 
cleaning. The full grown larvae pupate in small parchment like cocoons deep 
inside the tunnels. The entire life cycle is passed in about six weeks time during 
rainy season. 

P'umigation tests with carbon tetrachloride (100%), carbon tetrachloride and 
ethylene dichloride mixture (25%+ 75%), carbon tetrachloride and ethylene dibro¬ 
mide mixture (95%+5%), ethylene dibromide (100%) and ethylene dichloride (100%) 
were conducted to determine their relative efficiency against the natural infesta¬ 
tion of this pest. The dosages used were 10, 20, 8, 3 .and 30 pounds per 1000 cu. 
ft. of space respectively with an exposure period of 24 hours. All the fumigants 
gave effective control of the adults. The pupae were hardest to kill followed by 
the eggs. It was found that carbon tetrachloride and ethylene dibromide mixture 
was significantly most toxic of those tested to all stages of the insect (killing 55 8% 
pupae, 97-4% grubs and 78-9% eggs) Next in order of effectiveness were ethylene 
dibromide, and carbon tetrachloride followed by carbon tetrachloride and ethylene 
dichloride mixture; ethylene dichloride being the least toxic. 


77. Search for a Suitable Aphidicide against Peach Leaf Curling Aphid (Bracky» 
caudua helichryai Kalt.) in the Hills of Uttar Pradesh. 

K. M. GUPTA, Chaubattia. 

Peach trees suffer heavy losses due to infestation by Brachycaudus (Anuraphis) 
helichrysi Kalt. in the hills and submontane tracts. Field trials during 1956-58 
indicated that D.D.T. emulsion 0-5% was the most effective aphidicide as a winter 
spray. In 1957-58, emulsions of Parathin 0 025, D.D.T. 0-5 and D.D.T. 0-25, Mala¬ 
thion 0-1, Diazinon 0-50 and Thiometon 0 02%, increased the yield of fruits by 211, 
172, 156, 94 and 78 per cent, respectively, as compared to Control (No treatment), 
the average cost of insecticide for treating a medium sized tree being 12, 23, 12, 
17, 34 and 14 Naya Paisa. The percentage of curled leaves was less than 3% in 
all the treatments as against 27 in the control. As a foliage spray during spring, 
Diazinon emulsion 0'05% and Thiometon emulsion 0'02%, reduced the population 
of aphids by 100 and 95%, respectively, but none of them reduced premature drop 
of fruits. 

78. A Virus Disease of Garden Nasturtium Tropaeolum majus. 

K. S. BHARGAVA and R. D. JOSHI, Naini Tal. 

A virus disease of garden Nasturtium characteri|fd by vein banding, niosaic 
mottling and puckering of leaves has been noticed in gardens in Naini Tal. The 
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virus lias been transuiitted experimentally to seven species of plants. It is of non- 
persistent type and the insect vectors are Myzus petsicae and Brevicoryne brassicae. 


79. Control of the Greasy Cut-Worm (Agrotia ypsilon Rott), 

A. C. SEN, Patna. 

The Greasy cut-worm (Agrotis ypsilon Rott.) is enemy No. 1 of all Rabi 
(Winter) crops and in Bihar causes damage to tlie extent of 10 to 25% annually. 
Sometimes a whole field of 4 to 6 acres area is completely devasted. The insect 
in its caterpillar stage cuts the tender crop at the ground level. The caterpillar 
remains hidden under the crack and crevices of the soil during day time and starts 
its devastating activities after sun-set. 

P)f{ective control measures have been found out (a) treatment of the soil by 
broadcasting 10% D.D.T. dust at the r.ilc of 30 lbs. per acre before sowing, (b) 
when the incidence of attack has been noticed, dusting the affected field with 5% 
BIIC or 5% Aldrin at 20 lbs. per acre has been found very effective to kill the 
early instars of the caterpillar. Fully-groun caterpillars have been found killed in 
8 to 10 hours time when sprayed with Parathion (Folidol E-605) and Endrin at 
the concentration of 0 04%. 

The cost of such operations for the dusting comes to about Rs. 4/- and the 
spraying-cost with the latter group comes to about Rs. 10/- per acre. The effects 
of spraying ojxirations remain potent for 4 weeks. 

(c) By adopting cultural practice i.c., by altering the sowing time either earlier 
or later, to the u.sual sowing period, the pest incidence can be avoided without 
any additional cost. 


80. On the biology of Lenta coromandeliana Fabr. (Crioceridae). 

G. C. SENGUPTA and J. N. DAS, Bhubaneswar. 

Loita coroiiiaiideliaua Fabr. is recorded as a pest of CoinmeVnia bengalensis. 
The life liistoiy from egg to adult takes about 33 days. A female was recorded 
to lay 30 to 40 eggs in the laboratory. Mating takes place after 4 to 5 days. The 
newly hatched larva is pale yellowish in colour. It feeds on chlorophyll of the 
leaves. The larva feeds and pupates inside the folds of the leaves under the 
characteristic covering of the excreta. The larval period is 8 to 10 days during 
August and September. The pupal period ranges between 10 to 12 days. The 
damage is less pronounced in the beginning i.e., July and increases with the 
advancement of season reaching the maximum during September. 


81. Observation on Toabala viahnou Lef (Lasiocampidae). 

G. C. SENGUPTA and J. N. DAS, Bhubane.shwar. 

Life history, different stages, nature and extent of damage of Trabala vishnoii 
Lef were studied in 1957-58. The eggs are laid in groups of 40 to 200 covered with 
hairs on the leaves of caster plants. The female moth derived from fullfed larva 
lays 120 to 216 eggs. Egg period varies from 8 to 11 days. The larva has cylindri¬ 
cal body with more or less dense clothing of secondary hairs. The larvae are 
gregarious, usually occur in large colonies and feed voraciously on the castor leaves. 
The larva undergoes 4 moults and 5 instars, and the larval stage varies from 25 
to 30 days. The larva pupates with a cocoon of hair and silk. The pupal period 
varies from 10 to 15 days. The sexual dimorphism of adult moths has been 
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described. The pest is active in the months of December and January. It is a very 
bad pest of castor in Orissa. The attacked plants are more or less completely 
destroyed with all the leaves being eaten up by the larvae. 


82. Control of sugarcane black bug (Macropea e«cavatiia Distant) with tome new 
synthetic insecticides. 

GURCHARAN SINGH SOHI and AJIT SINGH SIDHU, Ludhiana. 

Sugarcane black bug {Macropes excavatus Distant) is a serious pest of ratooned 
sugarcane crop particularly during the premonsoon period in Kangra, Amritsar, 
Jiillunder, Hoshiarpur, Ludhiana, Karnal and Sangrur districts of the Punjab. Both 
the adults and the nymphs feed gregariously in the central whorl of leaves and under 
the sheathing bases of the side leaves. As a result of the continuous drain of the sap 
due to their feeding, the leaves turn pale and present a sickly appearance. Charac¬ 
teristic holes may also appear on the affected leaves. The growth of the affected 
plants is adversely affected during the preinonsoou period and the infested crop 
yields juice of a poor quality. 

Trials for its control were carried out with BHC suspension {0T%, 0-2% and 
0-3%), endrin emulsion (0-005%, 001% and 0-02%), diazinon emulsion (0-005% and 
0-01%) and parathion emulsion (0-005% and 0-01%) during May, 1958 at Panipat 
(Distt. Karnal) using 75 gallons of the spray material per acre. Control plots were 
sprayed -with water. Spraying was done with bucket pump and each treatment was 
replicated thrice. While spraying with all the above insecticides in various concen¬ 
trations used, resulted in significant reduction of the bug population, spraying with 
0-01% parathion emulsion @ 0-075 Ib./acre gave 91-6% and 98 2% mortality, 0-01% 
diazinon emulsion @ 0 075 Ib./acre killed 75-2% and 89-4%, 002% endrin emulsion 
@ 0-15 Ib./acre resulted in 90-1% and 96-1% mortality and 0-2% BHC suspension @ 
2-25 lbs./acre affected a mortality of 86-5% and 91-5% of the nymphs and adults 
respectively. It was further observed that the phosphatic insecticides, though gave 
high initial kill, could not keep the pest properly suppressed because of their low 
residual effect. 


83. Testa of insecticides for control of EpUachna vigiiuioetopunetata Fabr. (Cocci- 
nellidae). 

G. C. SENGUPTA, N. PANDA and N. SHI, Bhubaneswar. 

The spherical pale brown spotted beetles EpUachna vigintioctopunctata Fabr. 
(Coccinellidae) is the most important of the leaf feeding pests of brinjal in the 
State of Orissa. 

A test to control this pest was conducted on brinjal local variety in the State 
Agricultural Research Farm, Blmbaneswat-. Tlie insecticidal dust formulations 
tested were BHC 5%, Toxaphene 5% and Dieldrin 1%. After 48 hours of 
application both BHC and Toxaphene were most effective insecticides treated against 
EpUachna beetles. But there was no significant result in the effectiveness of Dieldrin 
1% dust. One week after the treatment the result shows the superiority of Toxa¬ 
phene over BHC. There was an increase of grub population by 12-6% in the plots 
treated with Dieldrin 1% dust. Dieldrin 1% dust seems to have been too weak. 
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84. Nematodes Affecting Vegetable Crops. 

A. C. SEN, Patna. 

The incidence of infestation by the Nematode worms usually goes nn-noticed as 
the affected plants do not wither out soon after infestation. The only yisible symp¬ 
tom of attack is noticed by the stunted growth of the plant and reduction in crop 
yield. These features are often mistaken for lack of proper manure and fertility of 
the soil. During the course of field studies carried out in Bihar since 1954, Dhhidi, 
Chillies, Gram, Tomato, Peas, Brinjal and Gourd plants were found affected by the 
Root-knot eelworm. The worms were found attacking the roots of the affected 
plants. The degree of infestation was more pronounced in areas subjected to water¬ 
logging condition for sometime. 

Different species of Nematodes were found affecting different vegetable crops. 
Such as, Meloidogync javanica L,. (- Ilcterodera imrioni) affecting the Gram, 
Bliindi, Tomato and potato plants. A new species, Iloplolaimus spp., so far un-des- 
cribed, was also found attacking the Bhindi plants. Potato root eelworm was 
recovered only from Nctarhat farm, situated at an altitude of 3,500 feet above 
sea-level. 


GENERAL 

8S. Chemical Examination of the Grading of Flue-cured Tobacco. 

A. S. SASTRY, Rajahmundry. 

The flue-cured tobacco in India is graded mostly on the basis of colour (Market¬ 
ing Series No. 70, Grading and marketing rules. Schedule II, 1937) while in U.S.A. 
the stalk position of leaves also is taken into consideration. 

The present preliminary investigation is undertaken to see whether the grading 
procedures adopted in India are adequate on the basis of chemical composition of 
the leaves. 

The different grades of flue-cured tobacco produced on the no-manure, F.Y.M. 
and N.P.K. treated plots in a manurial experiment at the Tobacco Research .Sub¬ 
station, Guntur were chemically analysed. It was found that on the basis of chemi¬ 
cal composition, the grades fell into two broad categories, grades 1 to 4 which might 
be classified as good and grades 5, L.M.G. and D.G. which were poor. The former 
were characterised by high ash, low total N, high soluble solids, and total sugars, 
and high Kovalenko and Schmuck ratios, while reverse was true of the latter. 


86. Fish-productivity of polluted waters with reference to Vellore Fort moat 
(Madras State). 


A. SRRENIVASAN, Bhavanisagar. 

Vellore Fort Moat, with an area of 7 acres produces on an average, 2,544 lbs. of 
fish per acre per annum—a very good yield. It is polluted by sewage and sullagc 
from the town and also by direct defeccation. A permanent and dense bloom of 
blue-green algae, esp. Microcystis is a characteristic feature of this water, though 
other organisms such as insect larvae crustaceans etc. are also present. The water 
is hard, has a high carbonate and bicarbonate alkalinity (sometimes also hydroxide 
alkalinity), a high chloride content, a high pH and fairly high dissolved Oxygen 
content. It has a high content of calcium also. The high productivity is attributable 
to the fertilizing effect of Sewage and due to the peculiar chemical conditions, includ¬ 
ing high phosphate content. Occassionally, mortalities do occur when sudden preci- 
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pitation lakes place and days are cloudy, resulting in hypo-oxygenation and produc¬ 
tion of hydrogen sulphide. The moat has yielded a good fishery of difiereiit species 
of fish including Chanos but Tilapia introduced recently, has not shown good growth 
so far. Judicious use of sewage for fish culture is indicated. 


87. Effect of lactation stage and season on the calcium and phosphorus contents 
in the milk of Kankrej cows. 

V. V. MISTRY and B. M. PATIJL, Anaiid. 

With a view to study calcium and phosphorus contents of milk at different stages 
of lactation and seasons, a number of milk samples collected from eight Kankrej 
cows at weekly intervals till the end of their lactations were analysed. A compara¬ 
tive study of herd milk sample was also done simultaneously. The results indicated 
that the calcium and phosphorus contents in Kankrej milk varied from 0156 to 0-330 
and 0-183 to 0-362 per cent respectively. The average calcium and phosphorus con¬ 
tents of 0-234 and 0-270 per cent indicate that the Kankrej milk is richer in these 
two mineral contents when compared with that of the otiicr Indian and foreign 
breeds of cows. 

A study of calcium and phosphorus content of milk at different stages of lacta- 
tion reveals tliat the calcium content decreases from the beginning and reaches to a 
minimum in the 9th month of lactation after which it again increases in the later 
months. The trend of phosphorus content is almost the other way, indicating the 
inverse relationship of each other. 

The calcium content of the milk in summer, mon.soon and winter seasons were 
0-248, 0-237 and 0-236 per cent respectively indicating that the milk in summer is 
richer by about 5 per cent than it is in other two seasons. Corresponding values 
for of the phosphorus content in the milk during the three seasons were 0-249, 0 275 
and 0-300 per cent which show a gradual rise from summer to winter. Similar varia¬ 
tions in case of both the minerals are also observed in the herd milk. 


88. Composition of colostral milk of Kankrej cows. 

(Lactose, minerals and vitamin C) 

P. S. PATEL and B. M. PATEL, Anand. 

Samples of first eight milkings, I2th and 16th milkings and the herd sample at 
16th milkings were taken from 15 cows from a Kankrej herd at the Institute and 
were analysed with respect to lactose, chloride, ash, calcium, phosphorus and 
vitamin C. 

From the results it is evident that the lactose content continuously increases 
from 3-09 per cent in the first colostrum to 4-86 per cent in the 16th milking. The 
lacto.se content at the 16tli milking does not attain normalcy. The chloride content 
declines from 0-25 per cent in the first milking to 0-20 per cent in the second milking 
after which it is gradually reduced to the normal content of 0-10 per cent in the 
16th milking. 

The ash content of 0-91 per cent in colostrum was reduced to 0-82 per cent m 
second milking followed by a gradual decline up to 0;74 per cent in the 16th milking. 
The ash content in the herd milk sample is 0-72 per cent. 
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The calcium and phosphorus contents are not much variable. The average 
calcium content in colostrum is 025 per cent and in subsequent milkings it only 
decreases upto 0-22 per cent in the 16th milking. The calcium content in the herd 
milk is also 0-22 per cent, indicating that the milk has become normal on the eighth 
day after calving. Similarly the phosphorus content decreases from *0-33 per cent 
in the first milking to 0-26 per cent in the 16th milking. This value is little higher 
than the normal phosphorus content in the herd milk (0-24%). 

The vitamin C content in the colostrum is 3-43 mg./100 ml., which is about 
twice the amount in the 16th milking (1-84 mg./100 ml.). The herd milk contains 
1-50 mg. /100 ml. which is still le.ss, indicating that milk would become normal 
beyond eight days after parturition. 


89. Iron and copper contents in the milk of Kankrej Cows. 

V. V. MISTRY and B. M. PATRIv, Anand. 

Variation in iron and copper contents in the milk has been studied. It was 
observed that the average iron content for the individual animals during the experi¬ 
mental period varied from 0-604 to 0-853 mg./litre, the average being 0-725± 0-0286, 
while the copper content varied from 0-207 to 0-310 mg./litre, the average value 
being 0-233 ± 0-0235. Average iron content of all the animals, when compared with 
the corresponding value of the herd milk revealed that the latter was generally 
higher than the former. Similar trend was also observed in case of copper content 
but to a les.s extent. The higher iron and copper contents in the herd milk may 
be due to the fact that the herd milk was passed through and stored in iron and 
copper utensils while the milk samples of the individual animals were collected 
directly from the milk pan and stored in glass bottles. It was further observed 
that the animals secreted increased amount of iron in the later part of the lactation 
than in the middle part, however, a regular increasing trend from middle to later part 
of the lactation was not observed. No such trend was observed in copper content 
though at the end of the lactation its secretion was significantly lower. 


90. Studies on nitrogen distribution in the milk of Kankrej Cows. 

P. C. SHUKhA and B. M. PATEL, Anand. 

The distribution of total nitrogen into various proteiuous constituents in the 
milk of Kankrej cows was studied for one year. Weekly samples of milk from 
eight cows, together with fortnightly samples of herd milk were taken. The samples 
were analysed for crude protein. Casein, albumin, globulin. Proteose-peptones and 
non-protein nitrfi'gen. The average values for milk samples of the experimental 
animals were. Crude protein 3-703, N.P.N. 0-171, Casein 2-877, albumin 0-332, globulin 
0-233 and proteose-peptones 0-143 while for herd milk samples the values were Crude 
protein 3-612, N.P.N. 0-181, Casein 2-845, albumin 0-308, globulin 0-179 and Proteose- 
peptones 0-085. Though the average values for experimental animals were nearer 
to those of herd samples the difference in the maximum and minimum values for all 
the constituents in case of experimental animals was much more than that of herd 
milk samples. With advancement of lactation from second to fourteenth month 
increasing trend in the mean values from 3-368 per cent to 4-275 per cent in total 
nitrogen, 2-567 to 3-294 in Casein and 0-309 to 0-548 in albumin while decreasing 
trend from 0-283 to 0-152 in N.P.N. was observed. Proteose-peptones and globulin 
does not show any definite trend. 
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91. Nutritive value of neei»>leavea (Meelia oMadiraehta), 

B. M. PATEIv, B. G. SHAH and P. C. SHUKEA, Anand. 

A digestibility trial carried out on neem leaves with Chharodi hay as dry fodder 
reveals that they are highly nutritions providing 9-96 lb. of crude protein, 5-38 lb. 
ether extract, 12-32 lb. crude fibre and 44-63 lb. of N.P.E. The total digestible 
nutrients being 79-01. It is observed that all the nutrients in ueem leaves are 
uiiifornily di.gestod to the extent of about 80 per cent. Thus neem leaves can form 
a good greeti fodder supplement in summer when there is a great dearth of green 
fodder. 


92. Morphology and Development of horns of the Coconut Fruit. 

T. A. DAVIS, Kerala. 

Coconut fruit bearing flat horns usually ranging from one to six is a rare 
phenomenon. There is considerable dispute regarding the correct morphology of 
these horns. Development of the staminodes, duplication of the gynaecial segments, 
apocarpic nature of the ovary and hyi^ertrophy of the perianth part.s are often 
attributed to be the causes for the production of horns in co-'onut. Sufficient speci¬ 
mens have been collected ljy the author which prove Iieyond doubt that morpholo¬ 
gically horns are only analogous bodies and never homologous. It has been shown 
with examples that any floral part is capable of modifying into a horn-like structure. 
Two trees that constantly produce horned nuts, the morphology of the horns being 
the developed staminodes have been located, one at Kumbalam near Plrnakulam 
and the other at Ayyapuram near Tenkasi (Tirunelveli District). Perhaps this 
character may be governed by hereditary factor(s) and some of the progenies of these 
trees are being studied. A rare tree producing fruits having two whorls of 3 -f- 3 
carpels was located at Kayangulam where one or two or even all the three carpels 
of the additional whorl develop into horns. Apocarpic pistil and hypertrophy of the 
perianth parts have also been noticed in support of the respective theories on the 
development of horns. 


93. “A preliminary study of dew and microclimate inside sugaracane crop.” 

P. vS. SREENIVASAN, Poona. 

Dew may be defined as moisture condensed from the atmosphere on exposed 
surfaces, cooled mainly by radiation below a temperature at which the water vapour 
present in the atmosphere is sufficient to saturate it. The phenomenon of dew is 
important because this plays not only a direct role in crop development especially 
in arid regions but also is held to be responsible for the incidence and intensity of 
many plant ^ests and diseases. 

Systematic observation of dew in open and inside sugarcane crop was made at 
Poona during the months of September 1957 to January 1958. In the open dew was 
deposited more or less to the same degree on the dew gauges at all heights above 
5 cms. where as inside the crop dew was formed only on dew gauges placed above 
the level of foliage. In the month of December, there was appreciably more dew 
over the crop than in the open. 

The climatic factors controlling the intensity of the phenomenon are briefly 
examined in the paper. Also a graph showing the distribution of the temperature, 
humidity and dew in the open and inside crop on a typical day namely 23-11-1957 
when dew was heavy, is presented, 



510 


Proc. 46th Ind. Sc. Cong. ; Part III : Abstracts 


94. Chemical composition, digestibility and nutritive value of choti Jargl (ChloHa 

barbata) grass-hay at the pre-flowering stage. 

M. M. JA.YAIv, Izatnagar. 

Tlie hay gave the following percentage chemical composition, on dry basis :— 
crude protein, 5-950; ether extract, 1-367; crude fibre, 30-910; nitrogen-free extract, 
49 843; total carbohydrates, 80-753; ash, 11-930; calcium, 0-736 and phosphorus, 0 074. 

The hay was fed ad libilum to kumaom bullocks as sole feed for 30 days, of 
which the last ten days constituted the collection period. 

The average digestibility rocfficienls for crude protein, ether extract, crude fibre 
and nitrogen-free extract were found to be : 42-39, 60-55, 62 13 and 49-28 respectively. 
The percentage digestible crude protein and total digestible nutrients of the hay, 
on dry basis, were found to be : 2-52 and 48 15 resiK^c lively. The animals recorded 
positive retention of calcium, pho.spliorus and nitrogen and maintained their body 
weights. The results indicate that choti jargi liay in the pre-fiowering stage forms 
a maintenance ration for bullocks. 


95. Chemical composition, digestibility and nutritive value of Bari Jargi (Dichan- 

thium annulatum) grass-hay at the pre-flowering stage. 

M. M. JAYAIy, Izatnagar. 

The percentage chemical composition of the hay, on dry basis, w'as found to be : 
crude protein, 4 63; ether extract, 0-91; crude fibre, 38 88; nitrogen free extract, 
46-10; total carbohydrates, 84 98, ash, 9-48; calcium, 0 865 and phosphorus 0 050. 

To determine the nutritive value, the hay, sup'pleniented with a requisite quantity 
of mustard cake, w'as fed ad libiluvi to kumaom bullocks. 

The average digestibility coefficients for crude protein, ether extract, crude fibre 
and nitrogen-free extract were found to be . 28-01, 29-24, 60 37 and 42-36 respectively. 
The digestible crude protein, total digestible nutrients and starch equivalent values 
in lb. per 100 lb. of hay, on dry basis, were found to be ; 1-30, 44 91 and 22-19 respec¬ 
tively. The animals disfilayed positive balances for nitrogen, calcium and phosphorus 
and maintained their body weights. 
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1. Results of Fractional Gastric Analysis in Gastric Disorders. 

M. L. PAI, Baroda. 

Forty-six cases, admitted for complaints of gastric troubles, out of whom forty 
were males and six were females, of age varying between 16 and 66 years, coming 
from this part of the country, namely, Gujerat, were studied for their gastric 
secretory function by method of fractional gastric analysis after the alcohol and/or 
histanune meal test by the methods which were standardised and reijoried earlier. 
Out of the total of 46 cases, 9 gave achlorhydric response, 7 gave hypochlorhydnc, 
18 gave isochlorhydrie and 12 gave hyperchlorhydric responses. The condition of 
ankylostomiasis was associated in 70% of the cases belonging to h\pochlorhydrie 
response, which was the highest incidence in this group when compared to the other 
groups. Thus ankylostomiasis is associated with a very low acidity of the gastric 
juice. This finding is in conformity with the similar finding already reported by 
the author. Histamine meal test confirmed true achlorhydria in 56% of the cases 
of achlorhydric group. From amongst the cases of the hyperchlorhydric response, 
fifty per cent cases showed the incidence of peptic ulcer. Blood was found to be 
present in the gastric samples in forty per cent out of these peptic ulcer cases. 
The percentage incidence of the presence of blood, bile, mucus, starch and lactic 
acid in the gastric samples in the cases of the above four groups separately has 
been shown in a tabular form in the paper. The results obtained above have been 
discussed in the paper and their significance has been emphasized. 


2. Further observations on saltless diet. 

J. S. SAKSENA and S. MAQBOOE AHMED, Hnbli. 

The present paper embodies further observations on the effect of saltless diet 
on blood pressure made during the last three years, supplemented by exercise 
tolerance studies on 25 volunteers kept on a saltless regime for 7 to 10 days. 

Our studies lead us to the following conclusions :— 

(1, It is further confirmed that increased salt consumption is intimately related 
to higher incidence of hypertension in modern society. If not the direct cause, 
it is at least an essential predisposing factor. 

(2) Salt withdrawn, if cibrupt, causes withdrawal symptoms like any other 
addiction. The severity of the symptoms increases with abruptness of withdrawal 
and degree of “addiction”. This is why salt-ab.stinence is least acceptable to those 
who need it most. The harmful effects are most marked in the initial stages but 
disappear gradually with time. 

(3) When cured of the “addiction” by prolonged abstinence—gradual or abrupt— 
the efficiency of muscular work increases and chances of developing high blood 
pressure become negligible. 

(4) The hypertensive effects attributed to age, heredity and mental tension are 
at least partly due to increased salt ingestion. 
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(5) Atldilion of salt at table and not while cooking causes gradual increase in 
salt consumption. 

^6) Breaking the salt-habit is not so difficult as it appears for salt ab.stiuence is 
irksome only iu initial stages. 

Sodium is a high threshold .substance. Its appearance in nrin* as a result of 
tubular reabsorptive ma.'dmnm being exceeded. Bxees.sive salt excretion in urine 
IS associated i\i(h polyuria and polydipsia. 


3. Effect of Atropine and Physostigmine on the Histamine-Induced Gastric 

Secretion of Dog. 

B. S. KAHAU and B. B. MAITRYA, Jaipur. 

Kffect of Atropine and I’liysostigmine (each 01 mg/Kg) on the Histamine- 
induced (0 06 mg/Kg) ga.stric secretion in dogs with gastrostomy was investigated. 
It was observed that Atropine diminished the volume and acidity of the Histamine- 
induced gastric secretion, whereas, riiysostigmiue increased the acidity but de¬ 
creased the volume (most likely due to increased motor activity of the gut) of the 
Histamine-induced gastric secretion. 

It was concluded that the parietal cells posseses a tonic activity which is 
essential for the maximal response ot Histamine. The tninc activity of parietal 
cells is dependent on iiarasympathetic supply and is thus depressed by Atropine 
and augmented by riiysostigmine, causing inodification of histaiiiiiie-induccd gastric 
sec retion. 


4. Effect of Sodium deficient Sucrose-Ringer on Mammalian Heart. 

B. S. KAHAIJ and h. K. KOTIIARI, Jaipur. 

In the course of a study of the role of Sodium in the normal functioning of 
the heart, experiments W'ere carried out on isolated rabbit auricles in which 
iSodiiim in the Ringer-Loeke solution of the bath was replaced by iso-osmotic 
amount of sucrose. 

0-72% Modified Ringer gave the maximum height of contraction, without any 
change in rate or rhythm. With 0-6 to 0-5% the contractions returned to the 
normal Ringer level or even below it. At 0'32% there was an increase in 
height followed by a marked fall. Na-free Modified Ringer <iuiekly brought the 
heart to a standstll after an initial phase of increased height and frequency of 
contraction. 

The results show that Na, to the extent of about 0'S% is essential in the 
Ringer’s fluid for the normal excitability of the mammalian heart. 


S. Electrical activity of the hypothalamic feeding centres under the effect of 
changes in blood sugar. 

B. K. ANAND, S. DUA and BALDRV SINGH, New Delhi. 

Hypothalamic regulation of food intake has been well established by now. 
Ablation and stimulation experiments have formed the basis ffit location of “feeding” 
centre in the lateral hypothalamus and “Satiety” centre in the medial hypo¬ 
thalamus. 'J'he mechanism of action of these centres has been explained by different 
workers on different bases, one suggestion being that this is a ‘glucostatic’ effect. 

Rlcctrical activity of these hypothalamic centres was recorded in conscious 
animals (cats and monkeys) through bipolar parallel electrodes implanted stereo- 
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taxically on an electroencephalograph machine. The recording was done both before 
and at 15 rnts. intervals after intravenous injection of glucose or insulin on separate 
days. Blood samples for glucose estimations uere also taken before each recording. 
Activity of ‘feeding’ centre was found to be slightly decreased after hyperglycaemia 
and increased after hypoglycaemia; whereas activity of ‘satiety’ centre was slowed 
after hypoglycaemia and iticreased after hyperglycaemia. No change in the activity 
of other hypothalamic and some cortical regions was observed as a result of changes 
in blood glucose. 

A definite preponderance in the activity of left hypothalamus over the right 
hypothalamus was also observed. 

Further experiments are being conducted to see the effects of changes in blood 
ammo-acid and blood lipid conte?it on the activity of the.se hypothdlamic centres. 


6. Histochemical ttudies in Hibernating Toad (Bufo Melanustictus). 

M. MUKHFRJKE and C. DhUJ, Calcutta. 

Recently much importance has been attached to hypothermia due to its role 
in surgery. Hibernation resembles hypothermia in some aspects. For this reason 
studies were undertaken to observe the histochemical changes in a species (toad) 
which in our country hibernate during winter. 

It has been observed that during hibernation (I'eb ) there is storage of neutral 
fat (sudanophilic) in the liver, iiitratubular spaces of testes and fat body. In 
summer (April) the organs are completely free from neutral fat but it begins to 
appear again during monsoon (August). Unsaturated lipides are poor during hiber¬ 
nation but they are present in gradually increasing amount in summer and in 
monsoon. The distribution of plasmologen is similar to that of unsaturated lipides. 
Periodic acid Schiff positive substance and a-amino acids are higher in liver, kidney' 
and testes in non-hibernating .state (April). UNA (Feiilgeii) is lower during hiber¬ 
nation but RNA (Pyronin) is higher under similar condition. During non-hiber¬ 
nation (April) the alkaline phosphatase activity of liver, testes and intestine is 
increased but there is a fall in kidney. .Acid phosphatase in the tissues are in¬ 
creased during hibernation, lipase content of intestiuue is decreased. The signi¬ 
ficance of these changes is discussed. 


7. Differential Staining of Grey and White Matter in Spinal Cord and Cerebellum. 

C. J. R. FRANCIS and C. DEB, Calcutta. 

A method has been developed for the difierential staining of grey and white 
matter in spinal cord and cerebellum. 

The method essentially consists in fixing the tissue in a modified Carnoy 
{acetone-60, chloroforin-30, acetic acid-10) fixative. It is dehydrated in acetone and 
sections are prepared in the usual way. The sections are then stained with a 
mixture of Leishman and Gienisa (5:1) and afterwards treated with a 0-05 Molar 
acetic acid—sodium acetate buffer. It is washed in water, dehydrated in acetone 
and mounted in balsam. It has been observed that at pH 4-8 there is a differentia¬ 
tion in grey and white matter of cerebellum but not in spinal cord. The latter 
gave a differentiation at pH 6-5, but at this hydrogen ion concentration, no diffe¬ 
rentiation could be obtained in cerebellum. It may be possible that the isoelectric 
point of proteins of gray and white matter in spinal cord and cerebellum are 
different. 
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8. Observation on the behaviour of Toad’s heart with distilled water, potassium- 
chloride and calcium chloride in perfused and unperfused intact heart. 

B. K. CHAKRABARTI, Calcutta. 

The effects of distilled water, 0 1% potassium chloride, aud 01% Calcium 
chloride were compared between perfused and impcrfuscd heart. In perfused heart, 
distilled water acts as a poison in sloppini; the heart; potassium chloride found 
to cause decrease in the rate with ultimate stoppage ill diastole and Calcium chloride 
incre.'iscd (he rate and incomplete relaxation with ultimate stoppage in systole. In 
unperfused intact hcait, direct application on the external suilace by drops showed 
reverse effects as compared with the jicrfused heart. The muscle of the toad’s 
heart receives nutrition from the blood circulating - through the chambers. The 
contradictory obseivations points to the dilference in the behaviour of permeability 
between the external and internal surfaces of the heart. 


9. Artificial Rumen Fistula in Goat—A Preliminaiy Report. 

A. K. CIKfWDIIURY, Calcutta. 

A method ha,', been de'icri))ed for making a petniaiient artilicial rumen fistula 
in goal. The cannula which is fitted m the rumen consists of .'Mkatliiiie tube 2'/:" 
long, about diameter fitted with a polythene Jencstrated flange and polythine 
cap. The cannula is leak proof and can be used on any rumiiiaut for studies on 
riinien physiology and digestion. Preliminary studies have been taken up on the 
rumen ph 3 siology and digestion in a Black Bengal Goat and the results are reported. 


10. Influence of ions on the twitch tension of stretched and unstretched toad 
sartorius. 


B. B. GHOSH and D. P. SADHU, Calcutta. 

Effect of different concentrations of sodium, potassium, calcium and magnesium 
ions was tried on the isometric twitch tension of toad sartorius at 100%, 120%, 
130% and 135% of the original length of the muscle in situ. It was observed that 
the tension change of muscle per unit change in potential (developed at the 
muscle—bathing fluid interface) in mV. was characteristic for the different ions. 
This value falls in potassium and magnesium and increases in calcium and sodium. 
(In stretching to 120% tension decrease is characteri.stic of different ions, the 
decrease being minimum (12-7%) vfith magnesium ion and maximum (43-2%) with 
caicium ion, sodium and potassium changes being intermediate (22-1% and'39'3% 
respectively). At 130% length, decrease of tension was about 70%. The mechanism 
of these effects has been discussed with special reference to the mechano<oapling 
effect. 


11. Electrical versus Chemical theory of neuro-muscular transmission. 

INDRAJIT SINGH and A. K. ACHARYA, Agra. 

On the ba.sis of the differential effects of certain drugs and ions on the responses 
of certain plain muscles to electrical and chemical stimuli it has been surmised 
that neuro-muscular transmission is neither electrical nor chemical but electro¬ 
chemical. 
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12. Effect of CdCI, on the response of the genitsd organs of gonadectomixed male 
and female rats to homologous sex hormones. 

AMIYA B. KAR, J. N. KARKUN and R. P. DAS, Lucknow. 

The .stimulatory action of testosterone propionate on the seminal vesicle and the 
ventral prostate of castrated rats is inhibited by OiClj. The atrophy of the organs 
following castration is further attenuated by CdCl,. These effects are specific and 
mediated through an .alarming action of the latter on the adrenal cortex. 

Similar opposing action is exerted by CdCl, on estrogen as shown by the 
response of the uterus of ovariectomi?cd rats. However, CdCl, per sc has no 
effect on the uterus. The adrenal cortex shows some indications of stimulation 
due to CdClj treatment. The latter finding has some bearing on the mechanism of 
inhibitory action of CdClj on estrogen. 


13. Histochemical and Histological studies in normal and Aminopterin treated rats. 

SACHCIIIDANANDA BANRRJEE and A. R. DRAVID, Calcutta. 

Multiple congenital abnormalities resulting from a transitory defieiency of folic 
acid, and tissue changes, in rats were observed by various workers. There arc 
numerous reports indicating the retarded .synthesis of nucleic acids in folic acid 
deficiency. In (he jmesent communication are reported histochemical studies of 
alkaline and acid phosphatases, RNA and DNA in the liver, kidney, adrenal, spleen, 
pancreas, testes, ovaries, thyroid, and pituitary of normal and aminopterin treated 
rats. Histological studies of the above tissues were also undertaken. 

The hematological study revealed significant diminution in the haemoglobin 
percentage, total leucocyte count, and the packed cell volume in rats receiving 
aminoj>tcrin. The alkaline phosphatase activity was significantly increased in the 
liver, adrenals, pancreas, and thyroid; and diminished in the pituitary of aminop- 
terin treated rats as compared with the normal controls. The acid phosphatase 
activity was found to be significantlj' increased in the liver, adrenals, spleen, 
pancreas, and thyroid; and diminished in the pituitary of aminopterin treated rats 
as compared with the normal animals. Testes and ovaries of both normal and 
aminopterin treated rats .showed a negative reaction for acid phosphatase. The 
RNA and DN.\ showed a significant diminution in liver, pancreas, adrenals and 
spleen of the aminopterin treated rats as against the normal controls. Macroscopic 
observations of the treated animals revealed distended stomachs, shrunken spleens, 
enlarged adrenals and pale livers. The haematoxyhn and eosin stained sections on 
microscopic observation showed changes in spleen and liver of the treated rats. 

The phosphatases are presumed to play an important role in the metabolism 
of carbohydrate, lipids and nucleo-proteins, though their exact mccliamsm of action 
is still obscure. Hence the changes observed here indicate only the altered physio¬ 
logical function of the organs. The suggestion of Moog and Dempsey and Wislocki 
that adrenal alkaline phosphatase plays an important role in the metabolism of 
lipoids and so possibly in the synthesis of adrenal cortical hormones; and the re¬ 
port of Dougherty et al that aminopterin has a hormonally mediated effect, deserves 
attention in the light of the observations reported here. The diminished RNA and 
DNA contents in aminopterin treated rats seem to be a direct consequence of folic 
acid deficiency, as the role played by folic acid in nucleic acid synthesis is fairly 
established. 
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14. Adrenocortical function in come mental diseasec. 

DHIRENDRA NATH NANDI and SACHCHIDANANDA BANERJEE, Calcutta. 

Eosinopenic response to injected epinephrine was studied in patients suffering 
from schizophrenia (26), paranoia (21), depression (10), and mania ys). 15 normal 
subjects were also similarly studied. Eosinopenic response w'as lower in cases of 
schizophrenia and mania, higher in depression and normal in paranoia. 24-Hour 
urinary excretion of 17-ketosteroid.s nhich was studied in 8 schizophrenic patients 
was very low. Chorionic ‘gonadotropin therapy was found to improve the mental 
state of schizophrenics who excreted lower (juantity of urinary 17-ketosteroids. 


15. Estimation of R.B.C. Life by ‘in vitro’ and ’in vivo’ Tagging with Cr'". 

FAZLE HOvSEIN and I’ARVATHI HO.SATN, Calcutta. 

Estimation of R.B.C. life has been carried out using low dose of Cr°‘ and low 
level counting technique. Two methods of tagging the R.B.C. have been adopted : 
(i) in-vitro, by mixing tlie blood and the isotope under asceptic condition, (ii) in- 
vivo, by injecting the isotope directly into the vein. In both the cases radioactive 
chromium as soilium chromate has been used. Bi-weekly assay of the radioactivit 3 ' 
of the blood is then canied out for about six weeks. A limited number of normal 
cases h.'is been coniiileted and the R.B.C. life-span has been found to vary from 
66-122 days. TJie average result obtained by in-vitro method is lower compared to 
in-vivo method. 


16. Endocrines and the Stunted Youngsters. 

S. H. MARATIIAY, Bombay. 

Boys and girls in their own age-group of 14 and 16 if short in height, should 
be considered as "Stunted” and should be treated with Endocrine Therapy. The 
age of choice for best results in boys is 15 to 16, and in girls it is 13 to 14 years. 
The Epiphyseal lijics at these ages are wide enough (5 to 6 inm.) and respond to 
treatment very well. Though the epiphyseal lines are seen clearly later, they 
are too weak to be helped by stimulation, to expect some desirable results. Results 
are cited of two typical cases of boys treated at age 15 and 16, have shown remark¬ 
able results, giving an increase in height from 6" to 7" or 15 ems, to 17'5 cms., with 
proportionate addition in weight from 6 to 8 kilos or more. 

The preparation used throughout was “Ambinon A” injections (iutra-niuscularly) 
of Organon I,aboiatories of London. Tliis Anterior Pituitary preparation does not 
produce any undesirable effects on Thyroid, even though the latter was additionally 
given orally for 3 months. It is concluded that Ant. Pituitary can be stimulated 
for growth factor, in stunted youngsters at proper age, without any harm. 


17. Cholinesterase in decentralised and socotomised sympathetic giUglia. 

a K. DHAR, Calcutta. 

The cholinesterase activities of the superior cervical ganglia of rats have been 
investigated, with a view to explain the cause of the failure of transmission of 
impulses through the ganglia, on preganglionic stimulation, in axotomised animals, 
Male rats of similar weights were used in each experiment. Estimations of 
QhE activities were carried out manometrically with a Warburg’s apparatus, a 
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I»II of 7-4 and a temperature of 37‘^0. Acetyl yS jiiethy’rlioliue chloride and Benzoyl- 
choline chloride were used as substrates for the true and pseudo ChE respectively. 
Result.s were expressed in /*! of CO, evolved per hour per ganglion. 

At first the values for the normal ganglia of the right and left sides were deter¬ 
mined separately. With aseptic precautions, section of the cervical sympathetic 
trunk was then done in some groups of animals, on the right side, and section of 
the jMist-ganglioiiic fibres (axotomy), in some other groups. After 2 to 3 weeks, 
the animals were killed, the ganglia removed, decapsulated, homogenised in dis¬ 
tilled water and the ChE activities estimated in the same way. L,eft ganglia were 
used as controls to give the normal values. 

It was found that after sectioning the pre-gauglionic or the post-ganglionic 
fibres, there is a loss of about half the amount of g-anglionic true ChE. The loss 
of pseudo ChE was however much less. 


18. Physiology of Fluid Exchange and Electrolyte Balance in the tropics during 
summer. 


M. S. MAUIOTRA, New Delhi. 

In the tropics, wliirc the environmental temperature is higher than that of skin, 
the heal is gained by conduction, convection and radiaiioii from the surroundings. 
The only effective method of losing heat and keeping thermal equilibrium of the 
body is by evaporation of sweat. The losses of water and salt in sweat at diftercnl 
environment.d temperatures have been worked out. It has been found that the 
sweat loss increases by 17 gm./hr. and the salt loss in sweat by 0 032 gm./hr. for 
every rise in D.B. temperature in the range 95°F to 113°!'. On this basis the 
salt requirement for a person engaged in 8 hrs. work, when maximum tempera¬ 
ture of the day is 110°F has been assessed as 14-5 gm./day and the water lequire- 
ment to be aliout 9 litres/day. These results have been confirmed in field on naval 
ratings, in textile industry and on soldiers. It has been concluded that salt intake 
of the normal Indian dietary is quite enough for suininer and it is not necessary to 
take salt periodically in fluid drinks. Further to keep the body in fluid balance 
during work in summer, water must Ije taken every hour. 


19. Role of Adrenal Cortical Homone* in Allergy : Part I—Release of histamine 
after injection of some common drugs including organometallic compounds. 

B. N. CHOWDHURI, Calcutta. 

‘Reactions’ ill patients are often encountered after injection of certain drugs 
inrludiiig some organometallic compounds. These so-called reactions arc considered 
to be allergic in nature and are observed in certain jiercentage of cases 
cotisiilered to be susceptible to particular drug. Reactions of this nature 
are frequently observed with organic antimony compounds and to a less 
e.\teiit with organic arsenical compounds. Intravenous injection of such com¬ 
pounds in anaesthetised cats was observed to cause delayed (not immediate) fall 
of carotid blood pressure. The degree of such fall of blood pressure was also 
ob.served to vary from animal to animal presumably depending on the susceptibility 
of the animal. In order to find out whether this delayed fall of blood pressure was 
cine to release of histamine in circulation, plasma histamine content was determined 
before and after injection of such drugs on atropinised guineapig’s ileum and on 
Mood pressure of another cat. Increase of jilasma histamine content was observed 
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after injection of drags like urea stibaminc, iieostibosan, antliioinaline, stibopheii, 
stibatin, iicuarsphenamine, stiibamidine, inorphne and d-tubocurarine, showing that 
these drugs cause release of histamine. 


20. Role of Adrenal Cortical Hormones in Allergy : Part II—^Adrenal cortical 
hormones and release of histamine after injection of certain organometallic 
compounds : Preliminary observations. 

B. N. CHOWDHURI, Calcutta. 

Release of histamine in circulation was observed after injection of eoinpound-> 
like urea stibamine, neostibosan, anthiomaline, stibatin, neoarsplienaniine, morphine, 
stiibamidine and d-tubocurariiie in anaesthetised cats causing delayed fall of blood 
pressure. Injection of glucocorticoids and ACTII just before injection of such drugs 
failed to check release of bistanniie. However, re])ealed injection of glucocorti¬ 
coids or .\CrH for a number of dn_\s was observed to modify tlie action of the pre¬ 
viously mentioned drugs on cal’s carotid blood pressure, Hie range of fall being 
definitely less tban observed in animals unjiroteeted witb previous injection of 
glucocorticoids or ACTH. I’lasuia histamine eoiiteni, as dcterniiiicd on atropinised 
guiiieapig’s ileum and on blood pressure of another cat, was also definitely less 
than expccteil and in some cases almost noimal as before injection of histauiiiie 
liberators. This .shows that repeated injections for a few days of glucocorticoids or 
ACTH prevents release of bistaniine after injection of histamine liberators The 
possible mecli.ainsm of such action has been discus!>ed. 


21. Role of dietary protein and methionine on blood cholesterol level. 

KALYAN BAGCHI, Calcutta. 

Ih percholesterolaemia is a concomitant finding in atherosclerosis and cruonarv 
diseases. .V considerable aiiiomit of woik has been done in recent years to correlate 
diet vviili these diseases, ilosl investigators in this line are concerned with the role 
of dietary fat—both quantitativo and qualitative—in eliolesterogenesis and it i-> 
geneially agreed llial dietary fat and essential fatty acids control to a large extent, 
the serum cholesterol level. 

'J'he role of dietary protein in such function has generally been overlooked. 
Tliere are strong epidemiological, clinical and biochemical evidences to show sucli. 

In the present investigation, it lias Ijeen shown that rats on a low protein diet 
at 4 per cent level have a significantly lower serum cholesterol level in comparison 
to the control animals. Supplementation of the low protein diet with 50 mgiii. 
iiietliionine daily, raises the cholesterol level by about 35 per cent in 30 days. 
Similarly, administration of methionine .sulphoximine an anti-metalx)lite of methio¬ 
nine to rats on high protein diet produced a significant lowering of cholesterol level 
in 15 days. 


22. Effect of Thyroid on Gastric Secretion in Dog, 

B. S. KAHALI and B. B. MAITRYA, Jaipur. 

liffect of feeding dcsicated thyroid extract-8 mg. daily for 8 days on histamine 
induced gastric secretion was studied in healthy dogs with gastrostomy. Gastric 
secretion was induced by 0 06 mg./Kg. of Histamine acid phosphate subcutaneouslv’ 
before and after thyroid feeding. Half an hour Histamine*induced gastric secretion 
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was. cbiiniatcd tor quantity, free and total Hcl and total chloride. Serum sodium, 
potassium, and chloride were estimated before and after the therapy. 

The gastric acid and secretory response were diminished after thyroid medica- 
lion, and there was no appreciable change in other values. Most likely this effect 
was due to nou-Thyro.xine gastric factor of thyroid (Watman & Nasset., 1951). 


23. Studies on effect of stress on Adrenaline, Sodium and Potassium arterial blood 
levels in men and dogs. 

B. S. KAHALI and K. P. KHUTETA, Jaipur. 

liffect of exposure to cold and abdominal operations on Sodium and Potassium 
levels in blood of dogs and men has been investigated by direct Flame Photometry. 

Ill dogs both stresses induce a fall of Potassium and a rise of Sodium levels 
indicating hyperaldosteronaemea. 

In man exposure to cold causes a definite rise of Poiassium and slight rise of 
Sixlium levels. The rise of potassium is difficult to explain but is likely due to 
simultaneous mobilisation of glucose due to adrenaline. Abdominal operations 
showed two characteristic patterns, according to the presence or absence of metabolic 
alkalosis jireceding the operation. In uncomplicated abdominal operation without 
any preceding alkalosis—the Sodium level shows a decline and potassium a slight 
rise, similar to that caused by exposure to cold as used in this investigation; while 
with metabolic alkalosis the reverse findings, have been found—a rise of sodium 
and a fall of potassium. The probable causes of this discrepancy have been dis¬ 
cussed. 

Both stresses induce a rise of arterial blood adrenaline level as estimated b> a 
modified de Jalon's technique on rat’s uterus. 


24. Some protective action of Vitamin A upon the ill effect* of growth rate and 
survival period of the animals consuming heated fat ration. 

D. SINK A and P. B. SEN, Calcutta. 

Extensive studies have been made by different investigators upon numerous 
chauges that a fat nnder.goes when e.xposed to high temperature. .Such physico¬ 
chemical alteration.s of fat may have some effect on the nutritional status of the 
animals. In the present experiment the effect of dietary heated fat upon growth 
rate and survival period of the animals have been studied. Vitamin A has been 
reported to be destroyed in vitrowhen added to heated oil, and animals consuming 
heated fat diet were a’so reported to develop vitamin A deficiency symptoms. In 
the present study attempts have been made to investigate whether extra supple¬ 
ment of vitamin .A over normal doses, could protect the animals from the observed 
ill-effects upon normal growth rate and longevity period of the animals. 

The animals consuming diet with sesame oil, mustard oil or cocoannt oil heated 
at 350®d for 3 hours at a level of 20 per cent, suffered a great loss in weight. When 
the experimental animals were reversed to isocaloric control diet containing nn- 
heated fat they resumed normal weight gain. Higher mortality rate was also noted 
in experimental groups. Extra supplementation of vitamin A seems to have bene¬ 
ficial effect on both growth rate and survival period of the animals. The highest 
dose of 250 I.U. per day delayed the effect of heated fat ingestion but conld not 
totally counterbalance the ill-effects. It has been suggested that factors other than 
vitamin A depletion may be also responsible for the observed changes. 
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25. Serum protein changes during Hypothermia with special reference to changes 
induced by Antihistamine drug. 

ANUBHA CHOWDHURY, B. N. KOLAY and P. B. SEN, Calcutta. 

The cats were anaesthetised. Arterial and venous blood sugar level, total serum 
protein and its different fractions were estimated at normal body» temperature. A 
(lose of anti‘tine was then injected intramuscularly and hypothermia was induced 
by surface cooling till the rectal temperature came down to 25°C. Arterial and 
venous blood sugar level, total serum protein and different fractious of serum 
jjroteiu were estimated at this hypothermic condition of the cat. 

It has been noted that in hypotliermia arterio-venous difference in blood sugar 
is much smaller in these antistine injected cats. In cat where antistine was not 
injected arterio-venous difference in blood sugar during hypothermia was higher. 
Serum protein content either remained at the normal level or decreased to a small 
e.vtent in antistine injected cats. Albumin/globulin ratio did not decrea.se. 

The role of histamine in increasing the permeability dui iug hypothermia induced 
in cat has been discussed. 


26. An electrophoretic study of the adrenal gland of rats exposed to cold. 

B. M. UOICH.M'DIirRI, ANUBHA CHOWDHURY and I'. 15. vSEN, Cacutta. 

Paperelectrophoretic .stiidits of the cytoplasmic comiionent of tlie adrenal glands 
of rats have been made. It has been observed that rats luaiiitained in a c<jld environ¬ 
ment (8‘’i:l°C) for 24 and 48 hours show a greater concentration of cytojdasmic 
proteins and lipoproteins than the normal ones. 

The proteinogranis of the cytoplasmic lonstiuicnts of adrenal glands in normal 
lats show two major pc.iks, A and B and the clinnges of the jiattern of these peaks 
have been noticed after 24 and 48 hours of cold exiiosure. Similarly the changes 
in the pattern in the li])opr(jteiuogram have also Ijeen obser\ed. 


27. Study on the rate of glycogenolysis in liver slices after two months of lactose 
feeding in albino rats. 

ANUBHA CHOWDHURY and D. P. SADHU, Calcutta. 

Albino rats weighing alxmt 35 gms. \\erc divided in two group.s. Group 1 ua*. 
given a lactose-free diet and group 2 the .same diet excepting for a partial replace¬ 
ment of sucrose by 20% lactose. After two months of feeding rats of each group 
were sacrificed and rate of glycogenolysis in liver slice was studied in a sugar-free 
medium of Krebs Ringer phosphate buffer (pH 7-4) at 37®C. It was noted that the 
rate of glycogenoh-sis in liver slices was slower in rats of group 2 than that of 
gronp I. This explains tlic slowing of glycogen breakdown in lactose-fed rats. 


28. Isolation of the substance present in the faeces of pregnant cows which on 
injection to male toads causes ejaculation of sperms. 

J. K. MOHANTY, Cuttack. 

It was reported before by the author as well as other workers that an aqueous 
extract of the faeces of pregnant cows on injection to male toads causes ejacula¬ 
tion of sperms. Naturally enough it was presumed that a substance is present in 
the faeces of pregnant cows which possesses this biological property. Therefore, 



Section XI : Physiology 


521 


an attempt w'as made to isolate this substance. In the present paper a method is 
described by which the unknown substance has been successfully isolated in impure 
form. Work is in progress to purify the substance and study its biological and 
jihysico-chemical properties. 


29. Thyroid and Vitamin E on Experimentally cryptorchid and infrared exposed 
testes. 


A. K. CHOWDHURY and P. B. SEN, Calcutta. 

Artificial cryptorchidism for one month in guineapig caused complete degeuerB' 
tion of all the germinal layers of the testes. Infrared exposure had a similar effect. 
Treatment with thyroxiue, methyl thiouracil or vitamin R could not protect the 
germinal epithelium. In thyroxine treated animals there was a significant increase 
in leydig cells. Peritubular fibrosis of the seminiferous tubules was seen in some 
cases. Methyl thiouracil treated animals showed complete degeneration of both 
leydig cells and germinal cells. Peritubular fibrosis was more prominent. Vitamin 
R treated animals slmw'ed same type of reaction as thyroxine treated animals. 
Infrared irradiation only caused a more severe type of degeneration and some leydig 
cells also showed degenerative changes. It is most probable that both in the case 
of hyperthyroidism or hypervitaniinosis E there is stimulation of ICSH secretion 
from the pituitary while hypothyroidism inhibits this. 


30. Respiration of tissue slices in hypothermia. 

D. P. S.ADHU, Calcutta. 

In the first .series, liver and kidney slices of rat, sparrow atid load were used. 
i) Oj of the slices was measured with succinate and acetate substrate at 38°, 28° and 
18°C in warburg manometers. Rat tissue slices showed a <>,„ value of about 2, 
sparrow tissues a value of about 05 in liver and 0-7 in kidney, while toad tissues 
showed a value of 0-3 in liver and about 2 in kidney for the temperature fall to 28'^', 
but there was no more fall in Q Oj value from 28° to 18°C. In the second series, 
rats, sparrow and loads w'ere put in a cold room at 20°C for one week after whicli 
they were sacrificed and their tissue slices examined in warburg manometers ,it 
38°C and compared with the slices from animals at room temperature. .Mtliough 
there is compensatory increase of metabolism in vivo when cxptxsed to low ambient 
temperature, there is lowering of Q O, value in both liver and kidney slices in rot 
with succinate and ascorbate substrates, but there was an increase in Q O, value 
in the sparrows by 12 to 53%, while in toads there is an iiKre.ise of more than 100%, 
It is expected that toad would go to hibernation at low temperature and Q O, wouhl 
fall, but this behaviour of pcrikilotherms is really observed when llie ambient tem¬ 
perature is about freezing. These results indicate that birds form an intermediate 
link in the evolution of hoineothermy from the poikiotherms and the usual classi¬ 
fication of animals into horaoiotherms and poikilothenns is not strictly valid. 


31. Galactote oxidising and ghicoso oxidising enxpme levels in R.B.C.S and in 
liver after lactose feeding. 

AITOBHA CHOWDHXTRY and D. P. SADHU, Calcutta. 

Galactose oxidising capacity increases in R. B. Cs. of rats receiving 20% 
lactose in diet (group 2 ) after oae and half months of feeding. After six mohtbs of 



522 


Proc. 46lli Ind. Sc. Cong. : Part III : Abstracts 


feeding; the increase of ^'alactose oxidising capacity is less in R.B.Cs. of rats 
receiving 40% lactose in diet (group 3) compared to that in group 2 though the 
value of galactose oxidation in R.B.Cs. in both groups is significantly higher than 
that in the sucrose fed controls (group 1). Kffects are similar with liver homo¬ 
genates from rats of the above three groups. These results iiidicfj^e an adaptive 
increase of galactose o.xidising enzyme activity in R.B.Cs. and in liver after a long 
])eriod of lactose feeding in rats. After six mouths of feeding glucose oxidising 
capacity decreases in R.B.Cs. and in liver of rats of group 2 and such decrease 
is still greater in rats of group 3. 


32. Efifect ot Hypervitaminosis A on the oxidation of Succinate and ascorbate by 
liver tissue of rat. 

AMAL RAY and D. 1’. SADHt;, Calcutta. 

The succinoxidase activity of the liver tissue of liyi^ervitaminolic A rat is in¬ 
hibited significantly in compari.son to that of the untreated control. The ascorbic 
acid oxidase system, on the other hand, in the same tissue is not so much affected. 
The results are expressed as microlitres of oxygen uptake per miligram of nitrogen 
per hour. It is found that after 10 to 12 days treatment of Vitamin A as Arovit 
to the albino rat (30,000 I.ii./day/rat), the oxygen uptakes per hour per mgm. 
nitrogen of tissues are 168 and 198 in the treated and control groups of rats respec¬ 
tively when Na-succinate is used as substrate. In the case of Na-ascorbate as 
substrate it is found to be 206 and 218 in treated and Control rats resijectively. The 
percentage of inhibition is 15 and 6 after one hour when the substrate is used as 
Na-succinale and Na-ascorbate respectively. The main inhibition of tissue respira¬ 
tion in liver appears to be in the succinic dehydrogenase system. The depressor 
.activity in the liver plays an important jjart in the decrease in energy metabolism 
of the body. 


33. Studiea on the hyperthemaic responses in Baby Rabbits. (1) A study of the 
mechanism of increase of blood sugar in hyperthermia. 

S. C. CHOWDUCRI and D. I’. SADIIU, Calcutta. 

Baby albino rabbits weighing from 220-330 gms. were incubated in one group at 
42'’C for I and ’A b*"- other group at 45°C for the same period. Increase 

in rectal temperature has been noticed to have direct relationship to the increased 
environmental temperature. The normal rectal temperature of the rabbits varied 
from 37-5°—39 5°C. After incubation at 42°C for 1 and hour the rectal tempera¬ 
ture was increased by 1-5®—2'3®C and after incubation at 45®C for the same period 
the rectal temperature was increased by 2-2° to 2’7®C. Blood sugar level was signi¬ 
ficantly increased in hyperthermia, while no variation in the hematocrit value has 
been obtained. The normal blood sugar level was 65'7±6 mg. per 100 c.c. of blood. 
After incubation at 42°C for 1 and hour the blood sugar..Jevel was increased by 
22 to 49 mg.% and after incubation at 45°C the blood sugar level was increased 
by 28 to 55 mg.%. After injection of sympatholytic drug such as ergot amine 
tartarate, tlie blood sugar level did not show any significant rise in hyperthermia. 
This indicates that the tbermoglycemic response in baby rabbits is adrenergic in 
nature. 
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34. Studies on Pulse Proteins : Part 11. Nutritive value as influenced by genetic 
constitution and environments. 

G. C. KSH and T. S. De, Calcutta. 

The digestibility and biological value o[ high protein and low protein Bengal 
gram were estimated by feeding rats diets containing pulses as the e.xclusive 
source of protein. The results tend to indicate that the digestibility increases and 
biological value slightly decrease.s along with the increase of protein content of 
hengal gram when raised from different stains and environments. The growth pro¬ 
moting value of both high protein and low jirotein Bengal gram was assessed by 
feeding diets containing pulses as the exclusive source of protein as well as after 
supidementation with wheat and casein. Tlie data tend to show the following trend ; 

(a) High protein Bengal gram when fed in raw state at 12% protein level shows 
higher protein efficiency ratio. 

(h) When fed along with wheat as the supplemental protein (wheal Mipplemem 
coiitrdmting 5% protein in the diet both the high protein and low protein Bengal 
uram maintain about equal protein efficiency ratio at 12% protein level. 

(c) When casein as a protein supplement was added to diets containing a con¬ 
stant proportion of Bengal gram of high and low protein content equalising the 
protein content at 18% the results show the superior nutritive value of Ingh pro¬ 
tein pulse. 

The above results thus tend to show that the increa.sed protein induced as a 
result of stain difference and/or environmental variation is in no way inferior to 
tlie low protein pulses in nutritional (pialitv and in some cases rather superior. 


35. Studies on the Nutritive Value of Enzymatic Protein Digest : Part 111. Influ¬ 
ence of Degree of Hydrolysis on the Nutritive Value. 

G. C. RvSH and S. K. GANGULY, Calcutta. 

Meal and casein were hydrolysed willi, papain to obtain protein h\ilroK sates 
at varying degrees of hydrolysis by attending the concentration of the enzymes and 
time of digestion. The enzymic digests were further digested into acid to raise the 
degiee of hydroksis. These digests were fed to protein depleted adult rats as an 
exclusive .source of protein to observe their efficiency in protein regeneration. The 
results tend to indicate that in ca.se of casein hydrolysates there is no significant 
difference in the utilization of amino acid—peptide mixture of the digests at varying 
degree of hydrolysis although the protein efficiency ratio of the digests is always a 
little lower than that of the intact casein. In case of meat hydrolysates, however, 
highest protein efficiency ratio has been observed for the digest at 46-48% degree 
of hydrolysis indicating a pattern of amino acid peptide mixture most effective in 
their utilization. The possibility of early absorption of amino acid complexe.s from 
the duodenum has been discussed. 


36. On the Estimation of Pentose- and Desoxypentose-Nucleic Acid in- Ox Liver. 

S. K. DUTTA, Calcutta. 

Total nucleic acid of ox liver has lieen isolated by simple mild method, com¬ 
prising the dissociation of the nucleoprotein with subsequent adsorption of the basic 
protein with a cation-exchange resin and the precipitation of the residual protein 
with chloral hydrate. The nucleic acid remaining in the mother solution was then 
fractionated into PNA and DPNA with cetrimide and purified with ethanol in pre¬ 
sence of Ca++. The PNA and DPNA were then analysed for their contents of 
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piiriiics nud pyrimidines in moles per 100 g. atoms of phosphorus. Crude ox liver 
\va? directly hydrolysed and chromatographically analysed for its content of uracil 
and thymine, from which the respective amounts of PNA and DPNA were calculated. 
Other usual methods of estimating PNA and DPNA in tissues, according to Schmidt 
and Thannhauser and Schneider, have been critically examined and their advantages 
and disadvantages discussed. 


37. A. prelimmary note on the ^ictamine content of Liver Extracts. 

A. N. BOSR, n. K. BOSK and SRIPATI BOSE, Calcutta. 

Injections of liver extract, as available in the Indian market, are commonly 
tjbserved to lack uniformity of standards a.s regards physico-chemical and biological 
characteristics. Though a number of specifications arc laid down in some pharma¬ 
copoeias, no biological test arc laid to ensure freedom from untoward reactions 
•likrdy to be caused by histamine contamination of the nroducts. A preliminary 
investigation has, therefore, been carried in this laboratory to estimate the histamine 
content of different types of liver extract, as available in the market, using the 
atropiiiised guineapig ileum method comijarision were made with a standard solu¬ 
tion of pure histamine diphosphate. A four-fxiint as.say design, based on two doses 
of standanl and two doses of test in equivalent ratio, and consisting of 24 contrac¬ 
tions, was followed to arrive .'it the values of histamine by statistical methods. 

The results of the investigation show that samples of purified, fractionated and 
concentrated liver exti.acts are devoid of any detectable contamination W'ith hista¬ 
mine. But the .iinouiu of liiotamine present in erdde liver extract is considerable 
thougli var^j.'g in diffen: t samples (7 9 to 27'9/ml.). Proteolysed whole liver ex¬ 
tracts however show conij .iiatively low content of histamine 3 6 to 4'3/nil.). 


38. "An Experimental Study of Relation between Vitamin A and Thyroid Activity". 

J. N. PRASAD, Lucknow. 

The present .sets of experiments have been done to study the alleged antagonism 
of thyroxin to vitamin A. 

The observations have been made in 3 sets of rats of 6, 12 and 12 weeks duration, 
b'irst two sets were divided into three groups wdiile the 3rd set was divided into 
2 only. 

First group of the 3 sets was given Vitamin \ as much as 25,000, 50,000 and 
25,000 I.I\ on alternate days. 

Second group of all the sets was given KUroxin (ThjToxin) 0 01 mgm., 0 02 mgm. 
and O'OI mgm. on alternate days. 

Third group of the first two sets was given Vitamin A and thyroxin combined, 
livery week weight of each rat was recorded and one rat from each group was sacri¬ 
ficed and thyroid examined histologically. 

Results : 

Rats getting Vitamin A : 

1. Thyroid shows hyperactive changes. 

2. There is steady gain in weight. 

3. No Toxic manifestations (loss of appetite falling of hair etc.). 
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Rats getting thyroid ; 

1. Thyroid shows liypoactive changes. 

2. Loss of weight in the first two sets and gain in weight in the 3rd set. 

3. No toxic manifestations. 

Rats getting Both : 

1. First set shows hypocactive changes and second set h}^eractive. 

2. Steady gain in weight. 

3. No Toxic inanifestjitions. 


39. Accuracy of Fantua Test in Estimation of Urinary Chlorides. 

M. S. MALHOTRA. New Delhi. 

'I'he estimation of chloride content of nrine is the most important test for finding . 
salt deficiency in the body. For rough and easy estimation “Fantiis test” is used, 
in place of more accurate and comparatively difficult titration methods. Recently 
it lias been suggested that this te.st is not a reliable one. 

In the iiresent paper tlie results of chloride estimation in urine by Fantus test 
and by titration methods have been compared. A total of 210 urine samples, with 
chloride concentration ranging from I S gm./litre to 23-3 gm./litre have been analysed. 
It has lieen found that the values for the two tests are closely related to each 
other and tho.se for Fantus test are slightly higher. It has been concluded that if 
the urine chloride concentration is 5 gm./litre or more by this test, there is very 
little possibility of salt deficiency e.xisting in the body. If the values are less than 
5 gm./litre, more accurate methods should be employed for estimation of chlorides. 


40. Physiological significance of Inositol, Vitamin and Glucose-Cyclo-Aceto- 
acetate in Cholesterol induced Atherosclerosis of Rabbits. 

M. C. NATH and A. SAIKIA, Nagpur. 

Inositol, vitamin R,, and glucose-cyclo-acetoacetate (GCA) both hvdrolysed and 
unhydrolysed have been found to check the rise of total cholesterol, C'ster cholesterol 
and C/P ratio in the serum as w'ell as in the liver and kidney of cholesterol fed 
animals, the effect being the most pronounced in case of GCA (hydrolysed) injected 
group. 

In liver and kidney, the effect of GCA, both hydrolysed and non-hydrolysed, 
has been found to be much more pronounced than that of inositol and vitamin B„. 

Inositol has also been found to depress the phospholipid contents in scrum, 
liver and kidney of cholesterol fed animals but the effect is not so much as with 
vitamin and GCA (hydrolysed). 

Free cholesterol/Total cholesterol (i.e. F/T) ratio which is usually low in 
hyperliptemia and atherosclerosis, has also been found to be high in case of animals 
given cholesterol supplemented diet and treated with GCA (hydrolysed) and corres¬ 
ponding more or less to the normal values. 

Inositol and GCA (hydrolysed),' like vitamin B,, have been found to increase the 
methionine contents of the liver. The gain in body weight has been the highest 
in the animals of group V (i.e. injected with GCA hydrolysed). 

The iodine values of the liver fat of the cholesterol fed animals treated with 
inositol, vitamin B„ and GCA are much higher than those of animals given chole¬ 
sterol snpplemented diet only. 

Ill—67 
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41. Studies on the ssmthesis of GIucose-Cyclo-Acetoacetate and Biosynthesis of 
Ascorbic Acid in germinating Mung Beans (Plaseolus Radiatus). 

M. C. NATH and M. h. BIJIvKHODU, Nagpur. 

Glucose-cyclo-acetoacetate (GCA) which is a predursor of ascorbic acid in the 
germinating legumes and which on hydrohsis gives use to a reducing dienol 
glucose, has been shown to be formed during the process of germination from 
glucose and acetoac etate. Thiamine and Pantothenic acid have been found to 
accelerate the biosynthesis of GCA and their aiitivitaniins have been shown to 
depress such synthesis. GCA has thus been shown to be an intermediary product 
towards the biosynthesis of ascorbic acid during the process of germination of 
legumes. 


42. Cure of Alloxan Diabetes by combined therapy with Glucose-Cyclo-Aceto- 
acetate and Estrogen. 

M. C. N.\TH and T?. P. M. BHATT.ATHTRY, Nagpur. 

AHoan Diabetes in rabbits was ameliorated or cured by daily repeated intra¬ 
muscular injections of glucosc-cyclo-acetoacelate (GCA) as the sodium salt and 
estrogen (estradiol iiioiiobcnzoatc, K.D.II.). The effect was more pronounced when 
GCA was hvdroivsed firior to administration. The cured animals were found to be 
normal in all respects. 

Neither GCA (or its hydrolyzed product) nor estrogen effected completed cure 
of allo.N-an diabetes in rabbits within the observation period of 8 weeks wdien one 
was administered without the other. 

This curative effeit may be explained by postulating synergism between GCA 
(or its hydrohzed product), which has previously been shown to spare glutathione 
and estrogen, whi’cli has been leported to activate hexokinase. 


43. Studies on the metabolic role of medicinal (Ayurvedic) Calcium preparations. 

Part II. Their effect upon blood calcium and related constituents. 

D. B. MOTLAG and M. C. NATH, Nagpur. 

The effect of medicinal calcium preparations from pearls, corals and conch 
shells and calcium carbonate and lactate upon blood components like calcium, in¬ 
organic phosphorus proteins and alkaline phosphatase activity has been studied and 
their relationship discussed. 

It has, been observed that the plasma calcium level and plasma inorganic phos¬ 
phorus level are inversely related to each other in all the groups. The ionic pro¬ 
duct CaxP has been found to be suitable for calcification of bones in all the 
groups studied, the highest value being observed in group No. I, where pearls were 
used as the calcium source. 

The effect of all the calcium preparations on plasma proteins to form calcium 
complex and on the percentage of free (Ca+-l-) ions upon calcification has been dis¬ 
cussed. 

The plasma alkaline phosphatase activity is found to be almost normal in the 
groups given pearls and corals while it is higher in rest of the groups. 

The blood coagulation time is found to be within a narrow range in all the 
groups. 
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44. Effect of Acetoacetate on the Adrenaline content of the Adrenals of nornud 
and scorbutic Guinea-pigs. 

S. G. NAYUDU and M. C. NATH, Nagpur. 

The possibility of the stimulation of the adrenal medulla as one of the factors 
for acetoacetate induced diabetes, has been examined. The size and adrenaline 
content of the adrenals has been found to be increased in scurvy. Repeated daily in¬ 
jections of acetoacetate have been observed to cause an increased secretion of 
adrenaline both m normal and scorbutic guinea-pigs. .Single injection of Aceto¬ 
acetate, however, does not show any appreciable increase in the adicnaline content 
of the adrenals. Tlie weights of adrenals are not affected l >3 acetoacetate injection 
either single or repeated. 


PHARMACOLOGY 

45. Quinoline-thiazolidine compounds as histamine-antagonists. 

J. K. MGHANTY, II. N. DAS and IJ. SAIIDI), tTittack. 

Twelve compounds which were syntliesized by condensing tliiazole and quino¬ 
line rings with various groups linked to different positions were screened for 
possible aiitihi.staminis activity. All tlie compounds are practically insoluble in 
water and only .sparingly soluble in ethyl akohoi. lllockade of histamine-iiiduced 
contraction on guinea-pig ileum and prevention of blood pressure lowering action 
of histamine on anaesthetized dogs weie used as the test methods. Relative anti- 
histaminic potency was studied on guinea-pig ileum by using Anta/oline hydro 
chloride (Antistine) as the reference standaid drug. Calculations were made by 
probit anal} sis as advocated by Chen et al. All the compounds exhibited signi- 
licant antihistaiiiimc activity. Compound M57-BB (Code number) was the most 
potent of the .seiies studied. It seems to be slightly stronger than Antazoliue hydro¬ 
chloride. Five compounds of this series including M57-bIl also e.\hibited anti¬ 
acetylcholine activity. Further work on these compounds are in progress. 


46. Antihistaminic activity of 2 (0)-Chloro-phenyl-amino-4, 5,-Quinoline Thiazo- 
Hne (M51-BB). 

J. K. MOHANTY, Ji. N. DAS and B. DAS, Cuttack. 

In course of testing newly syiithesized tliiazole derivatives for useful pharma¬ 
cological properties, the compound 2 {o)-Chloro-pheuyl-amiiio-4,5,-quinoline thiazoline 
(Code name M51-BB) was found to be a potent histamine antagonist, 'riiereforc, 
it was picked up for further study. 

This compound exhibited strong autihisLammic activity as judged from results 
of various standard experiments performed for evaluation of antihistaminic pro¬ 
perty. Prevention of contraction of isolated guinea-pig ileum induced by histamine 
and blackade of histamine-induced hypotension in dogs as well as its protective 
action against lethal intravenous doses of histamine in guinea-pigs were studied. 
The relative antihistaminic potency of the compound was studied on isolated guinea- 
pig ileum using Antazoline hydrochloride (.\utistine) as the reference standard. 
Acute toxicity of the compound was studied on guinea-pigs. It seems, as an anti¬ 
histamine, this compound is four times as potent as Antazoline hydrochloride which 
is widely used in clinical practice. The acute toxicity of the compound on guinea- 
pigs seems to be low and compares very favourably with that of known antihista- 



528 


Proc. 46ih Ind, Sc. Cong. : Part III : Abstracts 


iiniiic drugs. The compound also exlnbited good antiacetylcholine action. Further 
^ludy is in progress. 


47. A study on the antiveratrinic action as a common property and method of 
screening antiarrhythmic drugs. 

K. B. ABOKA and F. L,. SHARMA, New Delhi. 

An analysis of the antiveratrinic and antiarrhythmic activity of 42 compounds 
reported so far, show that substances which produce a beneficial effect in atrial 
arrhithmias also possess antiveratrinic action. No definite correlation exists between 
the antiveratrinic and antiarrhythmic activity of drugs effective in ventricular 
arrhytliinias. Both the antiveratrinic and quinidiiie-hke action has been seen not to 
depend upon any ilcfiiiite chemical configuration. The effect on refractory period 
taiinot explain the antilibrillatory action of all the drugs effective in atrial arrhyih- 
niias viz. emetine and procaine which neutralize fibrillation do not influence the 
lefractory period at all but they do jiossess an antiveratrinic action in cone, of 
1 ; 100,000 and 1 :30,000 lespeetively. In our experiments iiotassinm in a cone, of 
1 :5,000 has been louiid to antagonize veratrine le.spoiise and by increasing the 
(lotassiiini content of tlie bath ibiid to one and one half times tlie normal the aiiti- 
vciatrinic action of (juinidme, cbloro(]uiii, camoqnin, plaqueiiil, paniaquiii, isopenta- 
qinii, darapnin, iiiepacrine and paludrine could be elicited in lower concentrations. 
Flacjiienil and isopeiitaijuin has been found to be more efiective than quinidine in 
.dual .irrb)tbmia. Fuither it has been found that a generalised antagonism to 
.icetylcbobiie is not essential for the aiitiveratiinic and aiitiarrhythiiiic activity of 
drugs. It has hem concluded that drags which produce a beneficial effect in 
atrial arrhythmias also possess antiveratrinic action and that the aiitiveralrimc 
activity may be safely utilized as a screening procedure for antiarrhythmic drugs. 


48. Effectiveness of Khellin as a Human Spermicidal agent and as an oral Con¬ 
traceptive, 


R. H \R()RA .Hid K. K. .S.VXBNA, New Delhi. 

.Vntifertilily .'studies were carried out with Khellin (isolated from .Vmim visnaga), 
on .37 specimens of liuman semen and a group of animals. Khellin was found 
to have a marked inhibitory effect on the motility of human .spermatozoa in low 
concentrations (1 ; 40,000). 

The feeding of Khellin to albino rats (25 mg./Kgin. body wt.) had no signi¬ 
ficant effect on the rate of reproduction, and dosages of 45 nigm./Kgni. body wt. 
or more decreased the fertility but liad marked to.xic effects. In view of the potent 
sperniatocidal activity of Khellin on human spermatozoa, the drug deserves clinical 
trial. 


49. Antiacetylcholine activity of four antiarrhythmic S.c. compounds on cardiac, 
smooth and skeletal muscles. 

R. n. ARORA md H. R. K. ARORA, New Delhi. 

The antiacetylcholine activity of i3-diisopropyl-aminoethyl-4-phenyl-4-tetrahydro- 
pyran carboxylate hydrochloride (S,c. 3323.) /3-diethyl-aminoethyl-2,6-dimethyl-5, 
dihydro-4-pyraii-3-carboxylate hydrochloride (S.c, 3412,), n-(Y-isopropylaminopropyl)-a, 
a-diphenyl acetamide hydrochloride (S.c, 3920.), N,N,Ns/Triphenyl-N-(y8-diethylamino- 
ethyl) urea hydrochloride, (S.c. 2919.) has been tested on smooth cardiac and skeletal 
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muscles. The activity docs not appear to run parallel either with their antiarrhythmic 
activity, nor does there appear to be any definite relation between their antiacetyl¬ 
choline activity as tested on different tissues. Thus S.C. 3629 and 3412 which have 
been shown to be effective in both auricular as well as ventricular arrhythmias 
(Winbury and Hemnier 1955, J.T.K.T.) possess distinctly less autiacetylcholine activity 
in comparison to S.C. 3323 which is not us potent as an untiarrhythmic agent. The 
authors agree with Van IJongen and Taal (1950, Arch. Ini. Pliarmacodyn.) that the 
two properties viz., antiarrliythmic and antiacetylclioliue, are not essentially related 
to one another. 


SO. Further studies on Thiazole derivatives for Antihistaniinic and Spasmolytic 
properties. 

J. K. MUIIANTY, B. N. DAS and P. TRIPATHY, Cuttack. 

Seven compounds which are thiazole derivatives were screened for antihistaniinic 
and spasmolytic activities. Antihistaniinic property was tested by observing the 
blocking effect of histamine induced spasm of isolated gumea-pig ileum and pre¬ 
vention of histamiiie-induccd hypotension in chloralosed dogs. Spasmolytic action 
was studied on guinea-pig ileum by using acetylcholine as the spasiiiogeii. Prom 
the results of this study it appeared that all the compounds which have fused 
quinoline and thiazole rings in its molecule exhibited antilustammic and anti- 
spasmodic activity. Coniponnd 1M-81BP (Code number) seems to be the most potent 
of the series. Its antilnstanniiic potency seems to be slightly stronger than Anta- 
zoline Hydrochloride (Anlistinc). The compounds which have no quinoline ring 
were found to possess no autihistammic and spasmolytic properties. 


51. On the test for non-antigenicity of Protein hydrolysate injection according 
to U.S. Pharmacopoeia. 

A. N. BOSI?, B. K. BOSK and S. BOSK, Calcutta. 

Protein hjdrolysate injection has established itself as a valuable therapeutic 
agent in the control of malnutrition, hypoproleinaeniia and other associated condi¬ 
tions. In order that no untoward reactions happen on infusion, several biological 
tests have been laid in the pharmacopoeias which include a test of non-antigenicity 
according to U. S. Pharmacopoeia. 

When applying the U.S.P. test for non-antigenicity to some batches of Protein 
hydrolysate prepared by enzymic digestion, it was found that guineapigs, sensitised 
by the type antigen (Sensitising solution), when assaulted with protein hydrolysate 
(3 ml.) failed to show significant anaphylactic reactions. But when a group of 
guineapigs were sensitised with the protein hydrolysate, and subsequently challenged 
with even a small dose of the antigen solution (0'5 ml.) severe typical anaphylactic 
reactions were observed. Higher assaulting doses resulted in death with typical 
symptoms described in U.S.P. The cause of this increased sensitivity of non-anti¬ 
genicity test is explained on the basis of the fact that it requires small content of 
antigen to sensitise an animal but a large dose is necessary for eliciting typical 
anaphylaxis. The assaulting dose of protein hydrolysate (3 ml.) contains' possibly 
much lower quantity of antigen than that required for producing reactions. It is 
therefore suggested that the U.S.P. test for non-antigenicity of protein hydrolysate 
injection be modified according to the procedure laid in this paper, to increase the 
sensitivity of the test. 
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52. Physiological basis of Alkali Tolerance. II—Relative absorption of water and 
Sodium Carbonate. 

K. L. MUKHKRJEU aud L. V. VKNKATARAMAN, Baiiaras. 

The comparative tolerance ol Urugrosti.s tenella, lileusitie sp., and Cyperus 
rotundus to withstand high alkalinity due to isa^COa in the culture medium has 
been worked out. The susceptible species C^ijctus, are found to possess certain 
characteristic features diherent from those of the tolerant species Eleusiue and 
hiragrostis. They are poor in their water aljsoibing capacity in an alkaline medium 
and probably possess a less powerful regulatcjry mechanism in loots in restricting 
the inconiing aud subsequent distribution of unhealtliy elements like Na. Tolerant 
species like Eleusiue can stand a very high concentration of Na^COj, in the root 
environment but at tlie same time jio'jsess considerable water absorbing and alkali 
accumulating capacity with a high ratio of the amounts of absorbed water/absorbed 
NajCOj. tin the basis of the iindnigs of the present experiment and earlier experi¬ 
ments it will jierhaps be not too inqiertiiieiit to deduce the presence of a sort of 
regulatory inechainsm in the roots ol alkali-tolerant species which governs a 
selective absorjitioii and distribution of toMC elements like Na in the plant body 


53. Piiy&iological basis of Alkali Tolerance. I—Absorption of Na, K and Ca. 

k. k iMl'KJIItRjEh:, K. SATYANARAVANA and C. C. RAO, Banaras. 

All ellort has been made to investigate the causes for the alkali tolerance ol 
Jvragroslis teiieba iii the IJsar soils at the vicinity of Varanasi. Na, K and Ca 
in the component 2 Mrts of the plant have been analysed by means of a flame photo¬ 
meter. The anaiyses produce an inteiestiiig lesult to show the inlluentes of these 
cations over each other regarding their absorption and subsequent distribution 
within the plant. The absorbing organ shows wide fluctuations in the contents of 
these elements under normal and alkaline conditions, but their subsecjut-nt distri¬ 
bution in the jilaiit body is judged by the behaviour of the element towards the 
plant growth, specially under unfavourable cdapliic conditions. Toxic elements 
(e.g. Na) may iiossibly be retained by the roots and not allowed to translocate 
freely inside the plant body. The presence of a sort of regulatory mechanism is 
Ijerhaps existing m roots which governs the distiibution of unhealthy elements for 
plaut growth. Stems act jiassively in regularising this translocation process e.g. 
higher calcium content in the stem shows an antidoting effect in the progress of 
sodium from the roots towards tlie leaves. As a result of these, the leaves are 
kept as far as possible in a state of physiological balance for a successful functioning 
of food mannfactme and are least affected by changes in the edaphic conditions. 

Further work is m progress with other alkali tolerant specie.s to confirm the 
above findings. 


54. The utilization of Starch by two species of Phyllosticta. 

R. N. TANDON and K. S. BILGRAMI, Allajiabad. 

The utilization of starch by two pathogenic .species of Phyllosticta viz. P. cycadina 
.and P. artocarpina was studied in detail. Daily chromatographic analysis of the 
culture medium revealed that both the species of Phyllosticta used the starch after 
hydrolysis. The results also showed that besides the hydrolytic products of starch 
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(viz. maltose and glucose), three oligosaccharides were also synthesized in the 
iiiediuni. Iodine test revealed that the growth of P. cycadina and P. artocarpina 
caused disappearance of starch of the culture mediums on 3rd and 4th day respec¬ 
tively. 


55. Sulphur requirements of two species of Phyllosticta. 

R. N. TANDON and K. S. BILGRAMI, Allahabad. 

The influence of ten different sources of sulphur was studied on the growth and 
sporulation of Phyllosticta cycadina and P. aitocarpina. 

Magnesium sulphate and cystein were best sources. (Tood mycelial growth was 
also attained on potassium sulphate, sodium thiosulphate, sodium bisulphate and 
potassium persulidiate. Sodium bisulphate was a moderate source, while ammonium 
sulphate and thiourea were significantly poor sources for both the organisms. These 
fungi failed to grow on zinc sulphate or on media which were de\nid of any sulphur. 

Magnesium sulphate and potassium sulphate supported excellent and good 
sporulation respectively of both the species. Poor sporulation was recorded on 
potassium persulphate, sodium thiosulphate and thiourea. There was no sporulation 
on ammonium sulphate. Sodium bisulphate was good and fair for the sporulation of 
P. artocarpina and P. cycadina respectively, while sodium bisulphate was fair for 
both the species. 
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Abstracts 

THEORETICAL 

1. The Historical Development and Significance of Binocular Colour Mixture for 
the Theory of Colour Vision. 

RHRA S. DAS, Calcutta. 

In binocular colour mixture, two lights of different physical specification are 
picseiited to the organism so that the retina of one eye receives one light, and the 
retina of the other eye receives the other liglit. Observations and experiments with 
binocular colour mixture have yielded three types of sensations : fusion, rivalry, 
and dominance. In fusion, a single sensation intermediate in colour between the 
two component colours appears, in rivaliy, there is an allernatiiig back and forth 
of sensations; and in dominance, one monocular field suppres.ses the other. The 
significance of binocular colour mixture arises out of a main problem in the Theory 
of Colour Vision. According to the Young-IIelmholtz theory, the brain mediat's 
the perception of colour and only three retinal receptors are ixistul.itcd; while brain 
mediation is not assumed by the four retinal receptor theories of Jlering and of 
Ladd-Franklin. llinoculnr colour mixture experiments have been proposed as pro¬ 
viding the crucial test of these theories. If fusion takes place, resirlting in a sensa¬ 
tion different from the monocular impressions of the two lights, then the assump¬ 
tion of central perception of colour is tenable. This problem has not been .solved 
by the experimental data accumulated until now. It is proposed that suitable 
experiments .should be carried out taking into consideration the following criteria : 

(i) Physical specification of the Spectro-radiometric distribution of each light; 

(ii) TTse of pairs of lights which produce yellow by monocular colour mixture; 

(iii) Matching the binocular mixture with a monocular mixture in time; (iv) Utilis¬ 
ing a statistical e.xperimental design which will be free from ambiguous interpre¬ 
tation ; and (v) .An objective analysts of results using .statistical tests of significance. 


2. Mind—its bases and development. 

SHIBDAS BHATTACHARJRE, Somapur. 

Mind has a physical basis in the central Nervous system. It is a reaction 
of a part of CNS to outside impulses. Its most important sections, consciousness, 
volition, intelligence, wisdom, are intimately connected with each other. Impulses re¬ 
ceived are partly stored and partly expended in appropriate bodily activity. The reason 
for different effect of the .same impulses on different individuals is to be sought 
in the presence of contradictions, and an unequal development of these contradic¬ 
tions due to hereditary and acquired factors. 

Contradiction is the rule of nature. Its cause is traced to the origin of creation. 
Darwin proved a possibility of the origin of man from anthropoid apes. By similar 
observations and deductions, it can be concluded that anthropoids originated from 
unicellular animals, unicellular animals from unicellular vegetables and unicellular 
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vegetables from nonliving matters. All nonliving matter originates from 93 
elements, and the atoms of all elements are derived from Protons, neutrons and 
electrons. Electrons are particles of almost massles.s negative electricity, pointing 
towards fourth stage of matter viz. massless forms of congealed energy. Origin 
of creation is therefore from a neutral form of energy whose neutrality is due to 
presence of exactly similar but opposite energies, like North and South Polarity 
of Magnetism, the positive and negative charges of Electricity. 


EXPERIMENTAL STUDIES 

3. Verification of Bartlett’s experiments on remembering, 

SUBIMAL DEB, Calcnlta. 

The study is made to verify Br.rt’ett’s revolutionary experiments on remember¬ 
ing. Remembering is manifest'.d when a present set of stimuli reinstates a past 
occurrence. It suggests the very common basis of imagery. Although the memory 
image has certain features in common with the sensory after-image but it is 
diffcient in some respect. Bartlett E. C. (1932) has uudcrtakeii the whole remem¬ 
bering procedure wifh a more categorical expUujatioii. He establishes that in re¬ 
membering we tend to recall organised patterns or configurations. From within 
the matter to be remembered we sel':ct certain key experieiicc.s and organise them 
into a meaningful ‘‘schema’'. While reiiiemberirg is a tendency to remember only 
a general plan or order or arrangement and fill in this schema with logical inter¬ 
pretation. 

The present experiment includes Expt I—to show tlie tendency to transform 
in the direction of accepted conventional representations and Expt. II—to study 
the nature of elaboration. It is concluded thus—(I) whenever material visually 
ri'presentcd purports to be reppre>entalive of some common object, but contains 
rertain features which are unfamiliar in the oommuiiily to which the material is 
introduced, these features invariably suffer tmnsforniation in the direction of the 
familiar (Expt. I); and (2) picture-material involving higher set of perceiving, show 
multiplication of features ultimately favouring invention (Expt. II). 


4. A Psychological Scale of Weight. 

R. G. CHATTKRJEA and RAMANATH KUNDU, Calcutta. 

The papers deals with the report of an expeiimcnt on subjective weight, in 
which comparison weights were presented in two different ways. In the one com¬ 
parison weights were presented in serial order, while in the other the com¬ 
parison weights were nil mixed up. The method of fractionation was used. Standard 
weights of 40, 60, '20, 160 and 20C' grams were iriccl. Tiicre were four comparison 
weights corresponding to each standard. Twenty-five subjects participated in the 
experiment. The medium w'eight of the two presentations showed no appreciable 
variation, A weight of C3 grans was judged lialf as heavy as a weight of 100 grains. 
Thus the weight 63 grams wf.s regarded as half IVg and a scale of subjective w’eight 
was constructed. 


5. The difference* in Reaction time as affected by Direct and Indirect virion. 

ARUN K. SARKAR, Calcutta. 

The problem is whether R.T, varies with the presentation of the stiraulns 
directly and indirectly to the subject. In this case, light stimulus has been used 

III—68 
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and the present experimenter’s purpose is to see whether R.T, of an individual is 
affected hy direct and iniiirect vision. 

The arrangements were made to present the light stimulus directly and in¬ 
directly from four positions, left, right, upward and downward. According to 
instructions, subjects’ responses are of muscular in nature and a general report is 
obtained from each of the subjects after each scries of experJhient. 

Analysis of variance is done between live sets of data, and F is highly signi¬ 
ficant. This is followed by the jirocedure to see the difference between means. Out 
of four means, obtained from indirect positions, three differ from direct mean 
significantly. 

The obtained results lead t(' conclusif'ii that R.T. from direct presentation differ 
significantly from the indirect presentation. The results corroborate other workers’ 
results in some points. 


6. An experimental study of Reversible Perspective and Neuroticism. 

A. K. P. SINIIA and S. N. vSINHA, Patna. 

The purpose of tins e.vpcriment was to test the following hypothesis ; Subjects 
with high neuroticism .<-corcs w’ill have c. relatively low rate of perspective reversal 
as compared with those having low neuroticism .scores, who will have a relatively 
high rate of reversal. Two groups of subjects : Group -I High neuroticism group 
and Croup -II bow neur.jticism group, .selected on the basis of Maudsley Per¬ 
sonality Inventory, were admini.stered Ncckcr Cube test of Perspective Reversal. 
The mean perspective reversal for high neuroticism group was 17 2 and for the 
low neuroticism was .31-S. When ‘t’ ratio wa.; computed it was found, to be 3-3 
which is significant beyond 01, level of confidence. The results confirm our hypo¬ 
thesis and are in keeping vMth Kysrieck’s findings. Rigidity in reaction patterns 
has been regarded as symptematic of neuroticism. The above findings also give 
ample demonstration of tlie same. 


7. Direction finding mechanism in the Leech. 

NIROD MUKERJI, Ganhali. 

1. Classification of the animal used—Description of the sensory apparatus 
(scnsillm) and the optical mechanism. 

2. Description of the casual observation, and laler, of the more controlled 
observations leading to the subject nmlter of the present investigation viz., in the 
absence of image forming opt’cal organs how does the leech locate its host ? 

3. Present field of inrinirv : (i) In the light of von Frisch’s findings in the 

bees using polarized light for locomotion (and in many in.sects found since), would 
it be juslidable to expect a similar mechanism operating in the leech? (ii) Do 
the sensillae on the body surface aid in phototropism ? 

4. Results of the preliminary observations. 


8. Correction for Guessing in Item-Analysis. 

TAPAS K. SEN, Calcutta. 

The present paper deals with an empirical comparison of three methods of 
finding item-analysis values, as applied to a set of data obtained on two similar 
groups of candidates seeking admission to two medical colleges in India. A number 
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of four-choice jjeneral knowledge test items were administered to the groups. Diffi* 
culty and discrimination valuCvS were obtained by the top and bottom 27% method. 
Three types of proportions were used, e.g., uncorrected proportions, proportions 
corrected by Guilford’s formula and proportions corrected by Horst’s formula. 
Correlation was obtained between similar item analysis values for the two groups 
to examine the consistency of the values as given by each of the methods. 


9. Development of a Differential Aptitude Test Battery : A Pilot Study. 

vS. CIIMTRRJI and TAl’AS K. SfiN, Calcutta. 

The present paper is a rcscaich report on the development of a battery of 
differential aptitude tests for science aiid arts .it the college-entrance level. Six 
tests were administered to two groups of college freshmen in a Calcutta suburban 
college. One of the gronjis \i.as a science group while the other was an arts group. 
The present report gives the preliminary findings of the pilot study and relevant 
analyses of the results. 


10. A method for developing Stick-figure items for non-verbal tests. 

S. CHATTERJI, Calcutta. 

This paper presents and discusses a special inexpensive procedure for construct¬ 
ing stick-figure items for non-verbal tests. This procedure does away with the 
necessity of taking the help of any professioii.'il artists, which is of speci.nl import¬ 
ance. It is not known whether the procedure we h.ive discussed here is the best 
possible one, but it was one which we found to be both useful and practical. 


11. Relation between Manifest and Inventoried Interest of College Freshmen. 

S, CHATTERJI, Calcutta. 

This paper deals with the relationship between the various approaches to the 
measurement of interests and discusses in detail the finding of an investigation 
into the relalionsliip between Waiiife.st and Inventoried interests as it exists under 
our cultural and economic set up. Twofold analysis of the data involving a general 
comparison of the obtained results from the two methods of assessment, and com¬ 
parison of each of the preference and experience profile for every individual 
candidate was done. 


12. Series Completion Test t A test of reasoning. 

SHIB K. MITRA, Calcutta 

The Analogies item is a basic item-type in reasoning tests, verbal as well as 
non-verbal. The latter have some special difficulties. A new approach to non-verbal 
reasoning items is considered. Details of an attempt to develop equivalent forms 
are presented. Conversion table for the two forms of Series Completion Test is 
given. 
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13. Standardisatian of Progressive Matrices among the college students. 

R. R.\TH, Cuttack. 

Wheh there is a great demand for intelligence tests the author thought it^wise 
to standardise some well known non-verbal tests of Intelligence on an Indian popu¬ 
lation. Raven’s progre.ssive matrices Mere selected for the purpose as they tvere 
supposed to be culture-free also. 

The matrices were applied on 426 graduates and 325 undergraduates. The 
scores of these two samples compared very well M'ith those of Raven’s tests, which 
Mere based on 5,857 people. The retest reliability of the tests was found to be 
very highly significant. The scores were further correlated with the marks obtained 
in Arithmetic, English, General KnoM’ledge and another form of a Verbal Intelli¬ 
gence test. The Matrices correlated significantly at more than one ix;r cent level 
with the Verbal Intelligence tests and Arithmetic and at five per cent level M’ith 
General knowledge but did not correlate significantly Mitli English ; whereas the 
scores of Verbal Intelligence Tests correlated at 5 per cent level with the marks in 
English and General Knowledge apd at one jier cent level with Arithmetic. But 
the correlation between the scores of the two Intelligence tests was found to be 
the highest. 


14. A proposed method of Combining the Thurstone method and the Likert 
method in the attitude scale construction. 

B. DAS GUPTA and B. GANGULY, Calcutta. 

A proposal to combine the methods due to Thurstone and to Likert in the 
attitude scale construction was made by Eysenck and Crown (1D49) in the form of 
scale-products. The item scale values obtained by Thurstone method is multiplied 
by the scale values for the response alternatives as obtained by the Likert’s 
method. The method suffers from the absence of a theoretical basis of taking 
such products. In this paper .an alternative method of combination is suggested 
and a theoretical basis is provided for the same. An experimental study to evaluate 
the four methods is also described. 


15. A Note on Weighting Response Categories. 

S. DAS GUPTA, Calcutta. 

In item analysis of altitude tests, often an investigator is confronted with the 
problem of scaling the different responses to an item. I'irstly, the different 
responses are arranged in a viefiaitc order (by analysing the contents of the 
respon.se categories) over the linear continum (assumption) of the attitude scale. 
Keeping the order of the response categories, conditions have been derived in 
this paper under which the scale values of the response categories, can be determined 
by maximising the validity of the item with respect to a known criterion. For a 
given manifest of data Wherry’s scale values may not conform to the given system 
of ordering of the response categories. 

To obviate this difficulty a method is also suggested in this paper by which 
the scale values of the response categories can be obtained by maximising the 
validity of the item, and maintaining the order of the response categories as far 
as possible, i.e., by coalescing some of the consecutive response categories and 
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attaching a common scale value to them. A method by 'iteration’ is suggested 
for the solution. 


PERSONALITY AND PERSONALITY TESTING 

16. The need for an independent, self-reliant approach to the study of perso¬ 
nality in Indian Universities. 

INDRA SEN, Pondicherry. 

The ideal of Atmanam viddhi (Know Thyself), the principles of Adhikarbhcda 
(the distinctive status and riglit of eligibility of a person for social position, 
education and spiritual sadluna), of Swabhdv and Swadlianm (own being and own 
action), the general introspective habit of life, the emphasis on attitudes and values 
rather than on forms and creeds in general Indian life and the vast body of know¬ 
ledge of personality present in the yogic systems, philosophies, religions, all tends 
to bear out that Psychology must have been a strong interest in Indian’ life and 
culture. And yet we do not .seem to be conscious of it, and this is particularly 
so in the academic circles. May this not be due to our having, more or less, 
exclusively identified ourselves witli an approach to personality which shuts out 
the Indian approach? 

Let us attempt a comparisor; of the approaches of modern scientific psycho¬ 
logy and that of Indian psychology. Let us also seek to know the sum of our 
knowledge of peisonality in contemporary psjchology from two of its best repre¬ 
sentatives, Jung and iMurphy. Its inadequacy has exactly been the field of special 
interest to Indian psychology. The two bodies of psychological knowledge are 
thus happily complementary. The need for a fresh approach to the study of 
personality, making use of all experiences of personality, modern as uell as ancient. 
Western as well as liasteni, to evolve a true and comprehensive knowledge of 
personality is therefore a great need today as a whole. But it is particularly rele¬ 
vant that India, because of her acquaintance with both the lines of thought, takes 
an independent and a self-reliant approach and attempts to achieve a true, full 
and satisfying knowledge of personality. 


17. Te*U for Measuring Anxiety. 

DURGANAND SINHA, Kharagpur. 

Of late anxiety has become a nodal concept in psychology. A brief review 
of various tests—psychometric physiological and behavioural—is given. It is sug¬ 
gested that lack of closer interrelationship between various indicants points to the 
necessity of resolving the question whether anxiety is a single dimension or not. 

The new tests of anxiety developed by the author are described. One has 
reference to childhood anxieties, and the other to different physiological and 
psychological symptom.s as well as various areas of behaviour where anxi^y 
usually manifests itself. As a part of the preliminary investigation, these two 
along with the Tavlor Scale were given to a small saniple of university students. 
Their distributions are discussed. The intercorrelations between 'childhood Anxiety 
Test’ and ‘Anxiety Test’ was 61 (p=-01) 'Childhood’ and 'Taylor Scale 
•52 (p = -02), and Anxiety Test and Taylor Scale -76 (p= 01). The correlations sug¬ 
gest some communality of trails measured by the three tests. The size of cor- 
wlations with such a widely used test like the Taylor Scale are encouraging. 
Farther investigation is in progress. 
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18. A note on the American and Indian weight scores on Allport's A-S Reaction 
Study. 


K. RAY CHOWDIIURY, Aligarh. 

In 1957 ((Jcloher-Deceniber) P. S. Ilundal and J. S. Gandhi \^rked under the 
supervision o£ the present writer on the preparation of weight scores of the item,s 
of Allport’s A.-S Reaction Study in Indian Situation (cf. Indian Psychological 
Jhilletuu Vol. Ill, Part I). 

In this paper the present writer 'eports r further enquiry into the agreement 
between \\ eight scores obtained by Allport and others m U.S.A., and those obtained 
in India. The present investigator assigned weight scores to Hundal’s 90 cases, 
collected under three samples of 30 Graduates (Men) each, and Gandhi’s 30 cases 
(out of 90 Women graduate teachers) according to American weight scores and 
also according to the Indian weight .scores. The range of the product-moment 
correlation co-eflicients obtained from these sampler, was from '88 to '918. These 
high correlations mainl}’ ruggCit two things : firstly, the method applied to obtain 
tlic weight scores in Indian situation seems to be satisfactory; secondly, it suggests 
that the test might have accidentally sampled fairly repre.sentative ascendance- 
submission behaviours of Indian Graduates as well; and, therefore, we could even 
accept the American weight scores. Our second assumption is further supported 
by the high split-half reliability co-eflicients obtained by Ilundal and Gandhi. 


19. Study on the differences in Rorschach's responses between educated and 
uneducated groups. 

APARNA GUIIA, Delhi. 

Ror .i bach’s phites were applied on two groups of 20 persons each ; Reaction 
lime ;—liduciited group 300 and uneducated 124 seconds in average. Total time 
taken in aveicge educated 997 against 612 .second.-' by uneducated. Time record¬ 
ing indicates subjects emotional blocking or resistance. (Finding : Educated per¬ 
sons are more resistive, due to emotional blocking). “Whole” responses : Educated 
03% .against 54% by uneducated in average; indicating power of configuration and 
high intelligence of educated group. “Form” responses are indicative of intelli¬ 
gence and control over intellectual processes. liducated gave 7G% responses against 
.57% by uneducated. (PIducated group possesses more of these qualities.) “Colour” 
responses ; Indicative of impulsiveness and emotionality—both groups gave 37% 
responses. (No difference). 

‘K’ response or seeing shades : Indicative of introversion, anxiety and insecu- 
iity. IJoth groups .gave the same 40% respon.se. (No difference). 

'M‘ responses : Indicating richness of imagination. Educated gave 44% 
response against 40% by uneducated. (Educated slightly richer in imagination). 

“Popular and original” responses ; Indicating socio-cultural background. Both 
groups gave equal responses—particularly in plates Nos. V, VIII and I. 

(Finding : Education has not been able to remould socio-culltural inheritance.) 

Conclusion : Study on a larger data may give a more accurate result; but 
result obtained on these data may be taken as fairly correct. 


20. Interest patterns in Adolescent Girls and their Relation JI:o personality patterns. 

SATNAM KAUR and SATINDER BAWA, New Delhi, 

This p.aper is an attempt to study the Interest Pattern of adolescent girls and 
their relation to perscnality patterns For its investigation Thurstone Interest In¬ 
ventory and Bernreuter Personality Schedule modified by Indian Statistical Insti- 
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tute have been applied on forty girls coming from various socio-economic back 
grounds. 

The results of this investigation are given below : 

A. (i) Ihe most popular intere.st pattern found among girls is of the descrip¬ 
tive type, (ii) Next is the academic pattern of interest, (iii) The third is the 
physical science interest pattern, (i'v) Physical activity and biological interest pat¬ 
terns come next, (v) Lastly, legal and commercial interests are rarely found 
among girls. 

B. (i) The girls whose interest pattern is of the descriptive type are domi- 
noting, not-neurotic and extrovert in personality pattern, (ii) The girls whose 
interest pattern is of the academic type are neurotic, dominating and introvert 
in personality pattern, (iii) The girls who show interest in the physical sciences 
are neurotic, submissive, introvert and not-self-sufficient in jicrsonality pattern, 
(iv) The girls whose interest pattern is of the biological type are not-ncurolic, 
introvert, dominating and not-self-sufficient in personality pattern, (v) The girls 
who show interest in physical activity are dominating, introvert, not-ncurolic and 
not-self-sufficient in the personality ,oattern. 

The investigation has been done on a small nunihcr of individuals. It sug¬ 
gests that something definitely can be predicted on further investigation. 


21. Development of a new Introversion-Extraversion Inventory (First Report). 

TAPAS KUMAR SKN, Calcutta. 

The preliminary stages of development cf an introversion-extraversioii inven¬ 
tory, which would suit Indian situations and would reduce faking to minimum, 
have been veiiorted in this paper. 

An introversion-extravcrsion inventory consisting of a blocks of 15 items each 
was constructed by the authors. Measures were adopted, while constructing this 
inventory, to make the items socially non-aggressive and slightly projective in 
nature. Fifteen aggressive type items that are found in usual extraversi sn-intro- 
version tests were, however, included in block-5 to get comparative results. The 
inventory was administered to two groups : Group A in selection situation, and Group 
B in a non-selection situation. The size of each group w'as 87. 

It was observed that in general Group B consisted of more extravert persons 
than in Group A; but in block 5, containing aggressive type items, the selection 
group tried to take consistently, so that on this block their extraversion score 
showed higher mean and lower spread than the corresponding results in Group 
E. The inter-correlation coefficients between different blocks were found to be 
quite low, supporting one of the authors’ hypotheses that introversion-extraversion 
has different dimensions. 


22. A study on the Relation between W-responscs on Rorschach test and I.Q. 

VIMAL GROVER and SHUKLA KHANNA, Delhi. 

Rorschach has claimed that 'W, F-h, and M’ responses indiMte the intellec¬ 
tual level of the subject. The object of this paper is to verify this statement. To 
do this Terman-Merrill Group-Intelligence test and Rorschach’s Psycho-diagnos¬ 
tic tests have been applied upon a group of ttf’enty students. The results obtained 
on the response-puttems of ‘W, F-h, and M’ have been correlated with the I.Q. 
The correlation in case of ‘W’ response is -53; in F-(- -48 in M -38. This shows 
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that there does exist some relation between the response pattern (W, F+, M), 
and subject’s level of intelligence, imaginativeness and creativeness. 

As the number of data is not very largo, p. fijrther investigation of the problem 
will be continued. 


23. A new type of sentence completion test technique. 

• RAM MURTI LOOMBA, Lucknow 

The paper presents a preliminary report about a new sentence completion test 
technique devised by the author. This technique is characterized by 

(1) unstructuredness of the sentence beginnings, which gets over the limita¬ 
tions of selective sampling of personality of the examiner’s biasses in 
personality analysis, and of narrowness of applicability of the technique; 
and which makes it a culture-free technique; 

(2) use of first personal pronouns as the sentence begins, which serve 
as good anxiety instigators, are capable of drawing out conflicts, and 
enable the technique to be used with all persons of six or more years 
in age; and 

(3) presentation of the same beginings over and over again in a random 
order, wliich enables a more oomphte clinical assessment of the indivi¬ 
dual, secures reliability of the findings from the responses evoked, and 
ensures the projection of progressively more affective and ‘deeper’ aspects 
of the personality. 

The use of the new test technique in the investigation of the self-concept of 
a clinic client is described, and the bioad directions of analysis of responses to 
the test for such a purpose are indicated. 


24. Effect of Psychological Factors on Educational Achievement. 

ONKARNATII GANGULV, Calcutta. 

The purpose of this study is to find out the effect of Intelligence, environ¬ 
ment and personality factors on examination success. 

An Intelligence test was applied on 206 students of Class VI to X of a Higher 
Secondary Hindi School, Calcutta. A correlation of Intelligence test score with 
Examination marks was found to be ’56. By regression equation the deviation 
between obtained and predicted Examination inark.s was worked out and according 
to the v.'iriation of residual scoie three groups were divided as follows :—(1) Who 
scored better in Examination than they should according to their Intelligence. 
(2) Who scored almost equal. (3) Who scored less than they should according to 
Intelligence. A questionairre consisting of .30 items to assess the environment and 
Rorschach Projective test was applied to 15 randomly selected students from each 
group. 

The result shows that the students of first group i.e. those who are stereotype- 
constricted shutup type, with narrow interest and better environment, can do better 
in examination than they should according to intelligence. But the students whose 
environment is unfavourable, and who are emotional-impulsive, and who possess a 
wider range of interest usually scored low in our present examination system than 
they should according to their I.Q. or power of organisation, integration (R) and 
abstract thinking. 
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25. The beginninf« of a •mall, part-time college examination office. 

A. RDWIN HARJIiR, Jr. and SUSIIII/ K. V. IvIDDLE, Allahabad. 

IJwiug' Christian College has been using objective examinations in various ways for 
several years. One department has been using them continuously for over nine years. 

\ small office, consisting of two psychologists and one clerk-typist, was established 
a year ago. Only a part of the work and duties of this office pertain to objective 
examinations in the college. Yet in only its first eight months it as.sisted in various 
ways with 18 different tests and examinations in 6 different Arts and Science snb- 
j(cts (each a different college department), involving a total number of nearly two 
ihcjusand tests. All of these ob]ective tests and examinations were •written by the 
icachers cnncctncd, not by the psychologists. Services of the examinations office 
include : (1) Assistance in defining educational objectives, test planning and item 
writing techniques; (2) editorial revision of items; (3) test production (design of 
answer sheet and test lay-out and format, rcproductoii, etc.); (4) “information 
sheets” and other aids to administration; (5) test scoting; (C) aid in scaling (thougli 
It is always the teacher who sets the marlis ); (7) item analysis, separately by class 
sections and also for the group as a whole; (8) coniplele test analysis. vSpecial 
methods have been developed to accomplish this with a miiiimuni of time and 
labour. 


26. The validity of some objective examinations prepared by teachers for use 
in a college. 

A. EDWIN HARPI'R, Jr and SUSHID K. V. LIDDDIC, Allahabad. 

This paper reports various types of data on ■several objective examinations 
which have been prepared by teachers at Ewing Christian College, for use as class 
tests and Terminal and .\nuual Examinations The data do not uniformly favour 
cither the traditional essay-ttpe or the newer ohjei tive-t \ jic examinations, although 
they reveal many interesting comparisons between llie two. 


27. Parent-Teacher Expectation Inventory. 

P. ]\r. PATEL, Baroda. 

This is an initial report of a fact-finding study on ‘Development of an Effec¬ 
tive School Programme.’ The present paper explores, the areas of e.xpectatioiis 
and duties of parents and teachers in the de^ elopment of Children. It thus .seeks 
to answer the five questions ; (1) What do the parents expect from the teacher 

and the .scliool ? (2) What do the parents consider to be their own responsibilities ? 

(3) What do the teachers expect from the parents? (4) What do the teachers 
consider to be tlieir own responsibilities ? and ^5) WJiat do the parents and teachers 
consider to be their joint responsibilities ? 

“Parent—Teacher Expectation Inventory” was evolved in order to answer these 
questions. The inventory consisted of three sections : Section A for parents; Sec¬ 
tion B for teachers; and Section C was common for both parent.s and teachers. 
'Phe sample consists of 88 parents, teachers and parent-teachers. The analysis of 
the data resulted in the following conclusions ; 

(1) The duties of parents and teachers expected hy parents are somehow 
common to all. However, it shows that there is no general agreement among 
parents about the fundamental tasks of parents and teachers. Thus therefore arises 
the need for parental guidance to make them aware of their bsisic responsibilities 
to the right perspective of education. 

Ill —69 



542 


Proc. 46th Ind. Sc. Cong. : Part III : Abstracts 


(2) Among Hic teachers also there is little consistency in enumeration of their 
duties. Again the fact that what do the teachers expect from themselves is not 
clear in their minds. It should be concluded that a thorough and persistent effort 
is necessary to give them expert training in tins field. 

(3) Majority of the parents and teachers, nearly 75%, has agreed that both 
parents and teachers were responsible for the over-all development of the children. 
Hoth expressed their willingness for one another’s cooperation. Hence a well-deve- 
lo(ied scln^o! programme necessit.iles the paiticiixitior. of both Ihe parents and 
teachers. 


28. An analysis of Motives for the Choice of Teaching Profession. 

R. G. CHAITERJEA and RAMANATH KUNDU, Calcutta. 

The present inve.stigaliou is a part-study of the authors’ long-term project to 
analyse the motives for the choice of leaciiiug profession. This pajicr deals with 
the responses of college teachers. 

A well-planned (iiieslioimairc with twerly-one items was prepared for the 
Iiurposc. There w.is also a jiroMsiou to add tiny other motive or motives which 
the teachers, responding to the (pic.^tionnaire, might thin): should have been in¬ 
cluded in the list. 

The questionnaire was given to the teachers of different Calcutta colleges and 
they were requested to mark either ‘yes’ or ‘no’, as the case may be, to each 
item in the cpiestioiinaire. For ])rolimiiiary mve'-tigation such responses were 
con.sidered. 

'J'he data were analysed and the twenty-one motives were arranged in rank 
order. The rank order was rlctirmined according to the frequeue}’ of ‘yes’ 
responses. The motives having 1st rank order are—“the desire to continue further 
studies’’ and “this line affords much study to continue undisturbed studies.” The 
motives were classified as desirable, selfish and incidental. It was found that desir¬ 
able motives play most irnportarit f>arf in attracting people to teaching professioir. 

Further studies with this luestionn.nire are in progres.s and will be reporter! 
later. 


29. New Evaluation Technique. 

K. K. P.AKANIKiVR, Poona. 

Background: evaluation officers appointed by Central Education Ministry; 
objective : working out scheme for reforming examination system; training by Dr. 
Bloom, working in different zones, conducting short evaluation courses for secon¬ 
dary teachers, team of University teachers studying American examination system; 
analysis of technique opportune, objective—improvement of examination system 
and education standard. 

New evaluation technique: (i) determining objectives—reference; particular 
.subject—the class to which subject is taught, explanation; (2) assignment of be¬ 
haviour patterns against objectives, explanation; (3) analysis of syllabus against 
objectives and behaviour patterns; Test Construction technique. Prospect—improve¬ 
ment upon examination system will improve teaching and measurement of pro¬ 
gress. Danger—exhaustive types of lest items will be available; result—coaching 
for bettering prospects will defeat evaluation purpose; Coaching is temtping; undue 
weight to final examination; final examination impersonal, no proper judgement; 
Those who teach have no proper place in system; examiners do not specifically 
know what they measure. 
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Proposed scheme —tliose who teach niubt have foremost place in system; new 
assessment method—they give passport to appear for final examination; final 
examination to determine pass—failure; classes given by those who teach. 

Experimentation by schools, Universities, not by individual teachers; trust in 
the teacher essential—way out may be found. 


30. An experimental study of humor in children. 

S. SUNDARAM, New IXlhi. 

This investigation concerns the relation of a child’s mental development to 
his sense of humor between the ages of five and ten. Corresponding to the stages 
in the emotional intellectual, and social development of the child, five types of 
humor were chosen. Tlie.se were to be related to age and intelligence. The types 
chosen were “Deflation of Adult Authority”, “Discomfort of Others”, “Incon¬ 
gruity”, "Eaiitastic” and “Human Oddities”. Tbiny pictures were chosen, six of 
each type. These pictures were shown to 72 children, boys and girls of I.Q.s above 
120 and below 120. The picture; were rnarkerl for funniness. Analysis of variance 
was done on the scores obtained. 

Results : The most popular types of humor w'ere Incongruity, Authority Defla¬ 
tion and Oddity of Human Behavior. Discomfort of others as a type was more 
popular with children of low'cr intelligence. Fantastic pictures w'ere liked more 
by the younger children. 

Except for one type, there was no distinct sex-difference in the liking for 
pictures. The type of pictures which are popular vary '•-ignificantly with age. The 
results justify to a certain extent the conclusion that a child’s sense of humor 
is closely related to his mental development. 


31. An Experimental Study of Card Punching Aptitude. 

RHEA S. DAS, C.dcuvI.q. 

An increasing number •■'I business bouses and governmental departments are 
adopting punched card equipment in India, for purposes of accounting, .lualyzing 
statistical data, processing sales figures, and other large scale numerical operations. 
.\s a result, there is a growing ilem.'.nd for card punch ojK-rators, in excess of the 
e.xisting supply, and greater than the capacity of existing training facilities. This 
raises the practical problem of ’-electing persons wiio are potentially efficient card 
punch operators. To solve this problem, the personnel psychologist must first 
determine the aptitudes required’ for efficient cord punching, and second develop 
tests for personnel selection in Indian conditions. An experimental study was 
directed toward thi.s problem, consisting of the following steps : (i) detailed job 
analysis, as the basis for all subsequent steps; (ii) development of aptitude tests 
in terms of the job analysis; (iii) administration of the tests to groups of card 
punch operators: and (iv) validation of the test results. Right aptitude tests were 
administered to a group of employed card punch operators, for whom t^ measures 
of proficiency were available : (il a cost accounting eSicienry index and (h) super- 
visors’ ratings on twelve variables. The final supervisors’ rating, a sunimary ra ng 
of general efficitney, was used as the validation criterion St^istical analysis of 
the results showed that at least two aptitudes are required for efficient card 
ing : motor spijed, or the quickness with which simple hand movements can be 
'made, and perceptual speed and accuracy. Suitable tests for the assessment of 
these two aptitude have been developed for the selection of experienced operators 
and unexperienced applicants for training. 
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32. Proficiency in academic subjects required for engineering profession. 

MAYA DIvI- (nee GUHA) Allahaljarl 

111 order to iiiiiiiiiiise naliuiial wastage, selection of personnel for vocational 
(raining is becoming mure and more impoitant The cost and lengtlF of training 
are high in some I'rofessioii. So to select men by the method of trial and error 
lor such vocational training means a wastage of time, money and energy. For 
this purpose the selecting authorities ought to have a clear jiicture about the 
requiremenis of a job It may refer to the mental abilities, temperamental quali¬ 
ties, physical abilities, aptitudes and also prolicieacy in different subjects, or other 
associated factors, which are deemed necessary for success in a particular vocation. 

Here an attempt has been made to determine the relative importance of attain¬ 
ment m academic subjects as an indicator of success in engineering profession. 
Some 300 engineers, from al' over Indi.'i, were approached and this study is based 
on the dala obtained from them. 'I'lio findings show that three academic subjects 
arc intimately as.sociatcd with success in engineering profession. Those three sub- 
jeits are Physics, Drawing and Mathematics (both pure and api>lied branches like 
arithmetic, algebra, geometry, trigonometry, statics and d 5 'namics). 


33. A Psychological Study of the Artists. 

PRYANSHU SlvKHAR HHATTACH.VRJKK, Calcutta. 

The aim of the survey was to study the p.-.ychological make-up of the artists. 
'I'he subjects in this .small study were artists of all-India fame, came from <hfferenl 
liarts of our country. Twenty such subjects took part in this project of stiiil_\. 
They were interviewed separately and two questionnaires namely Introvert-Extro¬ 
vert lest, and Neurotic questionnaire (Calcutta University) were administered 
along with an information schedule which was filled up by each of them. 

'Jhe case histories reveal that most of the subject;, were men of integrity. .\u 
iminil.sive trend was found to w’ork in most of the iier.sonalities of the subjects. 
Study of the ca.ses and the objective questiomiaire results show the subjects pront- 
to artistic skills from theii' veiy childhood in overt or covert ajiproach, were intro, 
vcit. The artists wlio developed the above skill in later .stage by influence of the 
ciiTunistaiices were found cxtioi'crt. So far as this study is concerned religion 
did not seem to iiiflueuce their work. Remarkable influence due to sex difference 
did not appear. 


34. A Study of Job preferences. 

SANTOSn A. .TUNEJA and S, SINHA, Baroda. 

The jiaper desciihcs an investi.gation to study job preferences of both bo>s and 
girls from X standard and I'.AMJ.A. Clas^es. The following Hyjxithescs W'cre for¬ 
mulated and then tc.-.ted : 

(I) Persons from different grades differ in their job jwcferences. (2) Bo}S differ 
from girls in their job preferences. (3) Educational level of the father has no in¬ 
fluence on job preferences. (4) Urban and Rural groups differ i». their occupational 
preferences. (5) Occupation of father has an influence on job preference. 

A questionnaire was formulated in which information regarding the above. 
hypotheses was got. The sample consisted of a total of 100 students : 25 girls & 25 
boys each from X standard and F.Y.B.A. Classes. The collected data on being 
analysed gave the following results 
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(I) Students belonging to different grades differ m their job preferences and both 
lend to choose the occupations belonging to the same socio-economic level. (2) Boys 
differ from girls in their job preferences. (3) Educational level of father has no 
influence on job preferences of children. (0) Students coming from rural and urban 
backgrounds do not differ in their job i)rcfciences. (5) Occupation level (socio¬ 
economic) of father has an influence on job preferences. 


35. A Survey of Opinion Regarding Marriage. 

K. K. KAJAGOl’ALAN, Tainbar.iin. 

The i)aper details the results of a survey of opinion regarding a few aspects 
of marriage among the students of degree classes in Madras College. A stratilicil 
random sample of 191 boys (who were more than 18 years of ;ige) was selected and 
rcsiKUises to nine questions were recorded and analysed. The questions relate 
to matters like 'State I/egislation’ age at marriage for Boys and Girls, marriages in 
the same or diflerent castes and religions, partner’s cconomfc status and educational 
level. 


36. An Experiment on Group Dynamics. 

D. Bx\GII, Visva-Bharati, Srinikctan. 

The paper consists of a brief report of an experiment done by its author in rl 
small Santhal (plain tribe) village in West Bengal. The experiment was first 
started in the month of July, 1955. The author has drawn some tentative con¬ 
clusions on the basis of results obtained from the study of a series of group-situations 
in six different stages, ending in May 1958. The whole paper is illustrated in a 
diagram which provides an excijllent visual aid to understand reactions (res])Ouscs) 
due to various stimuli (social stimuli). The most interesting point of this study, 
as is implied, strikes to the very foundation of the idea of putting Community 
Organisation as the primary means for Social Education. This study has thrown 
new li,ght on the life of this peace-loving, timid, taboo-bound sons of the .soil. It 
has found out some group characteri.stics of the 8anthal.s v\hich may be considered 
very important and useful for those who are engaged in their welfare. Some of 
the important conclusions are : 

1. The exciting ermses for disintegration may come from (a) Outside the 
village, (b) Inside the village. 

2. To maintain the integration of the group it is necessary to keep a continuous 
contact with the people of both the groups. 3. Once two conflicting groups are 
integrated it docs not assure that the integration wall be a j’crmanent one. Rather 
it should be taken a.s purely temporary. 4. Complacency and lethargy seem to be 
almost natural with santhals. To put them to constructive work that are not con¬ 
ventional, a superior force must work rather iontinuoiisly. 5. Organi.sational of 
cultural activities may be taken as the first step m Group Organisation for construc¬ 
tive work programme to follow'. 6. Disintegration of the integrated group emanates 
energy, which may be utilised in the development work for both the groups. The 
process of integration and di.sintegration of conflicting groups is exchcrgic and is 
quite economical in its nature. 7. The mo.st important point in this connection 
is to utilise this emanated energy in time for useful purposes. Temporal aspect 
is important. (This explains why constant vigilance is needed while working 
with the two conflicting groups of santhals). 8. Hundred per cent contribution by 
the villagers to establish a Social Institution in the village is possible (at least 
with Santhals). And this is independent of economic condition of the village. 9. The 
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time taken to establish such an institution is directly proportional to the amount 
of external and internal stimuli beyond control of workers. 


37. A Comparision of Attitude Scores on some Socio*cultural and Educational 
Issues between two samples of College Students after an interval of four 
years. 


R. RATH, Cuttack. 

An attempt was made to assess the attitudes of college-students on a five-point 
scale towards six Socio-Cultural, three educational issues and three State nationali¬ 
ties belonging to three neighbouring states, namely the Bengalis, the Biharis and 
the Telugus. 450 students were tested in 1056. The distribution of test scores over 
a five-point sc.ale was first examined by Chi. Sq. test to eliminate the possibility 
of equal distribution of scores following the theory of chance occurence probability. 
Then the scores of this sample were compared with those of 1952 maniple which 
was elso tested exactly in the similar manner. 

Out of the total sample of 450 about 70 students were retested after two weeks 
to asses the retest reliability of the test. 

The following conclusions might be drawn from the investigation :— 

(1) The frequency of scores on a five-point scale was such that the distribution 
was not considered to be randomly distributed over all points of the test and con¬ 
sequently it amid be .said to express the real attitude trends of the sample. 

(2) The correlations between the test and retest scores were possitively signi¬ 
ficant in all cases except for Basic education. In regard to the latter the correlation 
was negatively significant. 

(3) A detailed comparison and analysis was made between the distributions of 
two sets of scores. 


38. The Factor of Consistency in the Pattern of Participation in Small Groups. 

AMITAVA CHATTERJEE, Bangalore. 

The individual characteristic behaviours of the members of a small functional 
group engaged in a problem-solving task become overtly manifest, and these can 
be assessed both qualitatively and quantitatively. Any particular member’s contri¬ 
bution to the group discussion conforms to a standard peculiar to him, and his total 
amount of contributions on each occasion over several meetings show a marked 
consistency. Also, the pattern of interaction for any particular member remains 
more or less consistent. 

The present paper reports observations on behaviours of two small groups of 
nine and ten members respectively. The groups met for several successive days to 
discuss certain given case-problems during a short-term residential study course at 
the Indian Institute of .Science. Each group was observed in five different meet¬ 
ings on alternate days. The interactions among group members were recorded under 
nine categories. The results indicated that every member’s nature of participation 
as categorised under nine different heads, as well as every member’s total atnonnt 
of contributions in the series of discussions were fairly consistent. 

Further analysis of the present data now under progress may show that 
'situational factors’ tend to affect the leadership behaviour. 
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39. Attitude of secondary school girls towards viurious language groups. 

PRABHA. PURI, Delhi. 

In order to inve.stigate into the attitude of XI grade girl students of Delhi city, 
a questionnaire was tried out on a group of 50 students; and on the basis of the 
lesults, forty items were finally selected. This revised questionnaire was admi¬ 
nistered to a sample of 129 girls from three difierent .schools with different language 
composition and different socio-economic status. 'live subjects were selected on 
the basis of random sampling, and the stJtdy was not limited to any particular 
area. The questionnaire uas based on a three point .scale, i.e., the students had to 
say either, "yes”, "no” or “uncertain” for each statement. The students were 
instructed not to write their names on the questionnaire form so as to get their 
frank opinions. Then each statement was compared with its .standard obtained 
from the discussion among three post-graduate students, and it was seen that out 
of 40 statements, 28 were in agreement with their standards. 

Further, each item when analysed indicated that 34 statements out of 40, showed 
favourable attitude toward various language groups. From this we can easily 
infer that the students had a favourable attitude towards other language groups. 

Lastly, statistical method of analysis of variance was applied in order to find 
out the difference in responses of three schools in which the questionnaire was 
given and it was seen that the tliree schools differed from each other in their res- 
jionses at 5 p.c. level of significance. 


INDUSTRIAL PSYCHOLOGY 
40. A Methodological Study of Job Analysis. 

]». N. KALRA and K. N. SIIARMA, Calcutta. 

Job Analysis is the basic tool of Industrial Psychology ami Scientific Factory 
and Business Management. It is used for a number of purposes like selection, 
training, job classification, job evaluation, etc. It can be approached by three 
different methods, namely Analysis Method, Uescriplion IMethod, and a Combined 
•Analysis and Description Method. The third method is most widely used, although 
it involves inoie time and money. 

The purpose of the present study was lliree-fold : fii^.tly to estimate the relia¬ 
bility of the Job .'iiialysis Method, which included Repeal Reliability, Inter-Analyst 
Reliability, difference in reliability for different cliaracteristies and improvement in 
reliability with practice; secondly to determine if tlie time and money spent on 
Combined Analysis and Description Jlcthod is justified, and thirdly to formulate a 
method for a.ssigning, and .studying, the relative weight of physical, mental and 
personality requirements for different classes of jobs. 

Analysis data was obtained for 7 jobs, grouped into three classes, meclianical, 
clerical and computational using IBM and Hollerith machines. 

Results indicate a high Repeat and Inter-Analyst reliabilit}-. Ratings on phy.si- 
cal characteristics and personality characteristics are seen to be more reliable than 
those on the mental ones. An increase in reliability has been observed with practice 
in Job Analysis. 

It is seen that Analysis and Description contribute almost equally to the 
Combined Analysis and Description Method, so that the time and money spent iu 
carrying out the Combined Method are justified. 

A method has been formulated for determining the relative weightage of 
physical, mental and personality characteristics for various classes of jobs and some 
interesting facts have been reported about mechanical jobs. 



548 


Pioc. 46th Ind. Sc. Cong. ; Part III ; Abstracts 


41. ‘‘A comparative analysis of the opinions of Management Personnel in Public 
and Private Sector Industries on Selected Topical Issues". 

J. C. PRAKASH, Bangalore. 

'I'lie rC'.uhs reported in llii.s paper are based upon the responses indicated li>' 
])ersonnel in lop-nianagement positions in Industrial organis.aiions on a speciall\ 
constructed, multiple-choice type questionnaire. Tlie questionnaire included items 
1 elating to the following topics : 1. rrofessional iiroblems of Management. 

2. Management Training. .1. Concept of IManageineut. 4. Modern .Management 
'l'echnii|ues. .S. ^Management Consultants. 6. ^Management Decisions. 7. Workers’ 
Participation in Management. 8. Perception of Labours’ Attitude, f). Relation of 
Politics with Ivabour and Industry. 10. Automation. II. Governmental Policies 
and National Objectives. 12. Specific issues relating to Ivmplovmcnt and Scrxiee 
of JManagement J’ersonnel. 13. IManagenient I'unetions. 

This jiaper jiresents a comparative analysis of the opinions of Management 
jiersonnel in public and private sector industries as indicated by their res])onses to 
the Questionnaire items relating to the topics mentioned. There is some evidinee 
indicating that this ajiproach as a diagnostic tool, seems to have interesting ]iolen- 
tialities and hence it is recommended for further exploration. 


42. A Study of the Worker-supervisor Relation (at Naskarpnra Juto Mills). 

SAMIR K. DRY, Calcutta. 

In the field of Industry, the technological progress h;is aUered various tradi¬ 
tional concepts, ifaxiinum efficiency is no more dependent on macliines alone but 
also on the morale of the workers. The present study is an attemiit to show 
experimentally what are the ba.sic conditions by which the morale of the general 
workers becomes lowered and the motivational forces wane out day by day. 

.\ survey was conducted over different types of w'orkers representing e;ich 
section of a particular factor}’ by the method of “Verbal Question-.\nswer Tech¬ 
nique’’ of interview. On analysis the answers for prineqxil morale determinauts 
have been obtained with their subsidiary ordinates. These are : 

1. Satisfaction in specific job situations. 2. Comiiany involvement. 3. {satisfaction 
with financial incentives. 4. Supervisors influences. 

It is found that young and middle aged workers as yvell as those who are 
literate are unfavourably oriented in their attitude towards the supervisory staff and 
therefore there is a downward trend of their morale, whereas those on higher wage 
groups and those with long years of servic'e arc favourably disjxised. For efficient 
running of an organisation there should be a relationship of mutual respect 
between the supervisors and the workers, and conventions of discijilinc and decorum. 
For this, the supervisors should be such who would take active and consistent in¬ 
terest in workers. 


43. Some characteristics of effective supervision in a Government Engineering 
Factory. 


H. C. GANGULI and S. GOSWAMI, Kharagpur. 

This paper is part of a study which was made in a government heavy engineer¬ 
ing workshop and deals with fhe characteristics of good supervision both from the 
point of view of workers and the management. The "goodness" of a supervisor 
was determined worker-wise by the percentage of satisfied workers under him and 
management-wise by ratings of his superiors. Some of the important findings are 
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stated below : (1) The good supervisor, rated as such by luauagement as well as 

workers, does not idcntilv himself primarily with the company as against the 
employees, which the ix)or supervisor does; he also tends to look at his job more 
in terms of employee needs and less in terms of production needs. (2) There 
seems to be a distinct relationship between pride in work-group and good super- 
\isory behaviour. A good supervisor tends to look upon his group as more effi¬ 
cient and more w’cll-l)ehaved and less troublesome than other work groups in the 
same factorv. (3) When judging the factory as a whole and the progress it ha,-, 
made and the satislaction of its employees, the gocxl suiUTvisor tends to be more 
critical and less laudatory than his ptKjrer colleagues. (4) Good supervisors and 
more particularly those rated high by management take a positive attitude toward 
trade unionism. (5) Supervision liked by the workers seems to be related to a 
greater feeling of partici]ialion and belong!ngne&.s in management policies, etc., on 
the part of the supervisor. However the cffecli^c .supervisor from the manage¬ 
ment’s point of view does not always have a grc.iter feeling of participation in 
managerial activitie.s, (6) I'inally, at a personal level, the job satisfaction of a 
gorxl .supervisor is less than of his poorer colleagues. 

Subjects for the study were: Workers 140; Firstline Supervisor -13; Charge- 
iiian—10; .Asst. I'oreman—3; Foreman—1. 

Aluch of the findings agree with similar stutiies done in the U.S.A. The study 
I", being extended. 


DEFICIENCY AND CRIMINAL PSYCHOLOGY 
44. Opinion Survey on the Constancy of the Concept of Crime. 

•A. N. DUB, Allahab.'id. 

The concept of crime has been modified from imie to lime as the civilisation 
progressed and miderstandmg and insight into human nature grew wider and 
deeper. 

Here is an aitempl to find out which acts arc considered ctiwinal by the 
people, without taking into consideration the legal aspect of the act. This paper 
confines the investigation to mainly three items. 

There is no definite view in the population as to wlietlier an act against God 
should be considered as a crime. An act against social welfare is unequivocally 
considered as a crime. Though not emphasised as the previoirs one still people 
think that violation of law and order ought to be classed as a critninal act. The 
group does not giv'e a positive verdict that an act directed against self is crimmal, 
vet it goes all out to condemn the act of suicide as ‘criniiiiar. 


45. Preliminary study of personality difference lof the ,criminals. 

vS. KFNDU and K. MT’KHURJRR, Calcutta. 

The subjects of this survey were the convdct.s recently .admitted in the Alipore 
Central Jail, sentenced for more than one year. 

Four individual tests of performance. Dearborn’s Fonnboard, Alexander’s 
Passaloug, Koh’s Block Design ami Knox’s Cube construction, constituting a battery 
were administered on fifty such convicts. 

The entire number of cases were divided info two specified grou])S—offences 
committed ‘Without Violence’ and 'With Violence’. Average scores of the groups 
showed some difference which were proved significant by ‘t’ test, in favour of the 
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‘Without Violence’ group iii all the tests. The predictability of the coiistilueut 
tests of the battery was found out. Foruiboard was the iii. sl predictable, while 
block Design was the least of all. 

It has become apparent from the consideration of our data, that criminal 
behaviour, is to some extent, a depoident of their jierformaiuc vaiiations. 


46. The unconscious motives in delinquency : A case study. 

N. N. CIIATTFKJKK, Calcutta. 

For the origin of delinquent Ixhaviour more emphasis is iisuallv given on the 
external factors like lack of parental control at home, poverty, bad associations and 
abnormal social atmosphere, but internal factors are often overlooked. In this 
jiaper the analytical materials of a delin<inent boy is presented who was brought 
up in a healthy social environment but manifested antisocial activities like steal¬ 
ing, destructiveness, truancy and wandering. His delinquent re.-iclions were caused 
solel 3 ' from the internal causes and it was revealed th.at he had fixation in the oral 
and oedipus phase of sexu.il development. His stealing tendency appeared fr»)ni 
his inability to adjust his sibling rivalry, while his truancy and wandering h.ibit 
appeared from the maladjusted oedipus conflict. His destructiwuess was created 
from the phantsies of both oral and oedipal origin, m vvlncli aggression was adojited 
for overcoming frustration. 


47. A Psychological Study of 150 Mentallly Deficients. 

ONKAR.WTH GANGlTA’, Calcutta. 

The present paper gives a glimpse of the problems of diognosis, nature, causa¬ 
tion and treatment of mental deficiency. It is based upon the authors observation 
and statistical analysis of the data obtained by him from an Institution for Afentallv 
handicapped in Calcutta, 

The author shows that no two Intelligence tests give same M.A. .So the 
problem of Inter-test variability should lie carefully tackled with in diagnosis of 
mental deficiency. The physical defects, mainly speech, hearing, delajed milstone, 
inco-ordinated movements, etc. and pcrsonalitj' disorders, such as, restlessness, 
temper tantrum, etc. are jumbled up in each individual ament and produces u 
complex dynamic behaviour pattern. In this studi’ the author shows an unique 
technique of observation and recording behaviour sample of the aments which accord¬ 
ing to him is very important for Institutional management and treatment. The 
causes of mental deficiency according to this study are mainly (1) Kncephalitic fever 
or other diseases at the prenatal or postnatal stage. (2) Mental deficiency, drug 
addiction and position IF.R. in parent. (3) Faulty wmy of bringing up at home in 
early Infancy, (4) Karly traumatic experiences, etc. 

Institutionalisation is the first .step prior to any kind of scientific treatment. 
Prolonged training on psychological line and "pari passu" psychiatric treatment 
usually produce encouraging results. 
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Abstracts 

CIVIL ENGINEERING 

1. Two and Three Dimensional Potential Problems in Flow through pervious 
foundations. 


S. K. ROY, Pooua. 

For structures on permeable foundations, analytical, numerical and analogy 
methods have been used with varying emphasis over a wide series of problems, 
for the solution of two dimensional potential problems, the use of complex ix)teii- 
fial allows a large series of cases to be grouped in simple expressions, but for 
three dimensional problems, however, .solutions in closed functional form exist 
only in a limited number of cases. The typical features of two and three dimen¬ 
sional picturisation of flow into a S 3 ’stem of relief wells are considered here. The 
two dimensional case of a multiple lines of relief wells is considered in terms of 
corresponding complex potential field. The typical geometry of the potential sur¬ 
face is however, revealed only in tlie full three dimensional treatment with a 
corresponding elucidation of the nature of concentration totvards the entry of the 
well .system. The relative amount of flow picked up by the different lines of wells 
.'ire also exemplified. The. illustration is also given f>f the usefulness of approximate 
analysis of surface potentials in case of structures of permeable foundation, in 
terms of comparatively simple expressions which give a g<Kid insight into th.e poten¬ 
tial distribution, within a practical accuracy often suflicient in designs of structure, 
leaving only details and imp<'rtatit structures lo be atialvsed in the full three 
dimensional treatment. 


2. Test on Pi-cRli'cascd Steel Open Web Girder. 

K. K. FANHRJEI^ Ilowi.ih 

Test on Open Web Steel Girder composed of rolled steel sections and lound 
bars and prestressed by High Tensile .steel wires is reported here. Besides checking 
the validity of the theory of 'Prestressed Steel Structures’ the test was also intended 
to study if prestressing improves the behaviour of a girder to interaJ buckling. 

Dial gauges for horizontal and vertical deflections were used and many Philip’s 
bonded tjipe Electric Resistance Strain Ganges were fixed to the girder for strain 
observation, while the specimen was tested under four points in a loading frame. 

It is noted that the test checks the theory very well and provides the following 
additional informations. 1. The elasticity of open web girder is appreciably 
influenced by the contribution to deflection of the web member. 2. Both increased 
area of compression flange and prestressing wires increase the lateral stability of 
the girder. 3. There is not ranch danger of the failure of tension flange so long 
as the prestressing wires are fixed to it. 4. Since it is possible that lateral buck¬ 
ling of the girder may be helped by early failure of the web membcr.s, strengthening 
of the web, as by additional members, should be helpful. 
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:^. Manufacture oi .. yi,\]VUV\K. Koorkee 

N. K. I'A'I'WAKDH'^^' an‘l ■ • ^ fondvicted by thib 

Hhopal. The technique *l(2(>-^%/”m’^pre”*^' 

calcined B.C. Soil to the main bulk form which bricks are made. This new process 
was evolved in Building Materials Division of this Institute and the details of the 
labciratory investigation were rejxirted in Indian Builder Vol. 5, (12), December, 
1957. The field trials have been succe.ssful at both the places. The new brick, 

IS stronger, less |x>rous and has a better look. It iilso does away with dependance 
of the brick nianufactnre in these areas on the a\ailability of coal .isli which i.s 
very costly. 


4. Determination of cement content by adsorption method. 

S. C. IvUDH and N. CIIOWDIIURY, Jadavpur 

For frequent checking of cement content in a sample of cement concrete and 
mortar at the site of work, by the usual chemical methods m.iy not be practicable. 

.After conducting a large nuinber of experiments m the J,alior<iti)ry, authors 
suggest in this paper to introdiue .Adsorption metluKl for the rapid determination 
of Cement content in cement concrete and mortar for held control purposes. The 
determination of cement content by this method is based upon the differential 
.idsorption characteri^ties of cement and sand p.irticlcs. Being chemically non¬ 
reactive with either cement or sand, KAIiiO^ solution forms an ideal material f 
this experiment. 

It is desirable to maintain a constant temperature in e.icli determination. The 
procedure adopted is as follows. Ten to Fifteen c.c. of N/lOO or N/200 KMnC), 
.solution diluted with 50-100 c.c. of distilled water in a conical flask. A freshly 
mixed cement sand iiii.xture ixissing 40 iiiesh was gradually added till the jiink 
colour of the suspension disappeared and thoroughly shaken for 20 minutes with 
every addition of the mi.xtnre. Tlie quantity of cement sand mixture re<iuired for 
decolourising the KMn(\ solution was calculated from the difference of final and 
initial weights of the flask. The quantity of cement sand mixtures required for 
decolourising KMuO,, \aries with the comjxisition of the mixture aiul decreases 
'\ith iticrra.se in the concentration of cement. The experiment was liied with set 
tcnienl .sand mixturi' md no regular variations were noticed. It apjtears that this 
metlKHl is applicable for the rapid determination of cement content in freshly 
prepared cement sand mortar .samples with reasonable .iccuracy. 


ELECTRICAL ENGINEERING 


A simple treatment of current loci based on simplified and Heyiand’s equivalent 
circuit of a three phase induction motor. 


M. L. J.AJN, D.Sc., Patiala.* 


O : Synopsis, 

The proofs of the current loci lieing circles and other derivations therefrom, 
are based on complex algebra. This method of treatment is simpler and more 
direct than the geometrical methods presented by other authors. The method is 
particularly useful in case of HeyJand’s diagram which becomes very cumbersome 
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by ordinary methods. Due to its higher accuracy Heyland’s diagram must have 
Ix'come more generally used, had there been simpler treatment available. It Is 
hopeil that the present paper will remove this difficulty and engiueers will use 
Hey land’s equivalent circuit with as much ease as simplified circuit and obtain 
much more accurate results. 


6. Design of Transductors. 

J. K. CHAUDIILR\ and S. K. (iHOSIi, Jaduvpur t'niversity. 

riie transductor is a .satnrable-core reactor tlie impedance of which can be 
varied by the process of exiciting the core by a pericxlically varying niagnclo- 
niotive force subjected on the ’gate’ winding and by a unidirectional magneto¬ 
motive force applied on the ‘control’ winding—both forces being applied indepen¬ 
dently and simultaneously. The variation of the unidirectional m.m.f. changes the 
saturation angle of the core during each half cycle and thus its impedance varies. 
The transductor is primarily a power amplifier where a small change in control 
current can produce a larger change in the load current. 

During the last decade considerable work has been done on transductors both 
m light current and heavy current engineering. Transductors have receullv 
replaced many electronic circuits in typical applications e.g., servomechanism, due 
to its distinct superiority. With transductors the authors have designed a con¬ 
ventional magnetic amplifier of about 0-45 watt output to operate a recording instru¬ 
ment. A second harmonic magnetic inverter has been dc.signcd to use it as a 
very sensitive input stage of an amplifier. In heavy current side a d.c. current 
Iransffirmcr has been designed to record 250 amperes direct current on a moving 
coil instrument without ii.sing a .shunt. A typical transductor control relay is made 
13 have a trigger action due to a slight change in current in any circuit. 


7. Lay-out Design of Meter Equipment. 

R. N. GANGULY, Calcutta 

The lay-out design of meter equipment for large consimjers is generally dictateil 
by the arrangement of Swdtchgear. This is the reason why many equipments 
become perforce complicated and expensive if all details of Switchgear lay-out are 
not considered at a sufficiently early stage. The paper discu-.ses the best methods 
of metering taking ex,imple of modern switchgear arrangement in the common use. 

Tile relative advantages and limitations of (u) Parallel current transformers 
summation, (b) !\fechanical summation -nnd (c) Impulse summation were discussed. 
The problems of suramating KVARH for leading and lagging power factor and the 
use of pow’er flow relay where power may flow in either direction were dealt with 
for correct registration of KVARH meter. 

The problems of summatiiig KVAH were referred. The high cost of obtaining 
Uie true total vectorial KV.MI render it uneccuiomic. Hence tiie use of summating 
KVAH arithmetically by impul.ses to obtain simultaneous KVA demand was 
described though theoretically arithmetical summation of KVAH is inadmissible 
since these are complex quantities. 


8. Three phase electronic Wattmeter* for the mca«uremeDt of low power. 

S. S. BANERJEK and H. SARKAR, Banaras. 

A three phase electronic wattmeter has been designed which is capable of 
measuring low as well os high power. The basic principle of three phase .power 
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measurement is almost the same as in the case of a single phase circuit as alreadv 
published iu one of our papers (J. f>ci. Induslr. Res., Vol. 16A, No. 4, p. 176, 1957). 
An alteration le, however, made in the arrangement for the shunt resistance in the 
instrument used for obtaining the voltage component iu load circuit. As in the 
case of single phase electronic wattmeter, the current component of load is obtained 
from series resistances of low value connected to one of the lines and the voltage 
comiwnent from the shunt resistance of large value, one end of which is con¬ 
nected to this line and the other end is connected to the remaining two lines in 
turn by means of a two-way switch. 

Balanced loads ha^e been considered because single wattmetei method of three 
phase power measurement is possible only in the case of balanced circuits. A-- 
is usual, in the case of single wattmeter method of measuring three phase power 
the sum of the two measurements with the .shunt resistance switched on to two 
different lines, as stated alxjve, give the total power consumed in the load circuit. 
It is well-known that in a balanced three phase star connected load the three 
line currents are equal and the three phase voltages are also equal being symme¬ 
trically disptxsed and sejMrated by 120°. Therefore, it should indicate the same 
meter reading when the instrument is connected to two different lines. But 
experimental results .show sliglitly different readings when the shunt resistance 
u.sed for obtaining the voltage component of load is connected to two different 
lines. This difference will be necessarily more pronounced when measuring small 
powers which, however, cannot be accurately measured with the elei trodynamic 
type of wattmeter. The error due to this has been minimi.sed by adding three 
shunt resistances of equal value incorjvirated in the instrument, which can be 
connecte<l between the lines with the help of switches to maintain symmetry 
They are operated by means of a ganged switch in order to obtain the voltage, 
component fjf load from a particular shunt resistance. With this arrangement the 
instrument can measure sufficiently small power of the order of a few milliwatts 
with considerable accuracy. 


9. The Mechanism of Dielectric Loss in Rosin and Ester gum. 

A. K. SHN and C. N. BIIATTACHARYA, Calcutt.a 

A study of the dielectric properties of rosin and ester gum has been under¬ 
taken with a view tf) ascert.iining the mechanism of dielectric loss in these materials. 
Botli the resins show typical p<ilar characteristics and in the temperature range 
of investigation they e-xhibit anomalous dispersion. With the help of melt viscosity 
data of these resins, the sir.cs of their rotating units have been calculated following 
Debye relations. The rosin rotating unit obtained from different relaxation times 
calculated from the temperature corresponding to the peak value of dielectric loss 

at a particular frequency gives a value of about 4'S A as its radius. This is iu 
conformity with the dimensions of the abietic acid molecule as given by Ruzicka 
and his co-workers. The figure also agrees well with the experimentally deter¬ 
mined value of the rotating unit of rosin obtained earlier by Kitchen and Muller. 
But the experimentally determined value of the radius of the e.ster gum rotating 
unit following the same method gives a much lower value. In fact, it gives 

exactly the dimension of a hydroxyl group, viz., 1-5 A only. Since ester gum 
has a larger molecule than that of rosin—it being glycerol ^ester of rosin—it is 
postulated that the whole molecule of ester gum does not take part in the orienta¬ 
tion process in the alternating field. It is suggested that the dimension of a 
hydroxyl group may be obtained from glyceryl mono- and di- abietates which are 
usually present in the commercial samples of ester gum. Any way, the mechanism 
of dielectric loss in the two resins is different, in the case of rosin the complete 
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molecule takes part in the rotation while for ester gum a part of the molecule 
is only involved. 


10. New methods of measuring impedance at microwave frequencies, using hybrid 
Tee, 


C. vS. KUM.\R and R. P.VRSII.\I), New Delhi. 

New methods using hybrid Tee are developed for measuring impedances 
accurately. The data obtainable from the rce-metliod is the same as for the 
usually employed moving-probe slotted-section, namely the standing-wave ratio and 
the shift of the miiimum. The method depends upon the fact iliat when the arms 
3 and 4 of the Tec are matched towards the junction, the power reaching the 
junction from the arms 1 and 2 divide in a way, that their vector difference reaches 
the arm 4 and the vector sum reaches the arm 3. Hence the power reaching the 
arm 4 is minimum when the waves reaching the junction from arms 1 and 2 have 
equal phase and this power is zero, when lliese waves have equal amplitude. 

The method consists in putting the unknown impedance on arm 2, and an 
attenuator and a moving short in arm 1. Powers fed from arm 3 is detected in 
arm 4. The position of the moving short and the attenuation in arm I is adjusted 
till the power in arm 4 is zero. For finding the shift of the itimimum, the impedance 
IS replaced bj a short and the shift of the moving short trom the position for 
minimum power above to the posuion for ininiinum powei when the short is used, 
is the shift re<iiiired. 

In the alternative method, tliere is no attenuation in arm 1. and the movable 
short is moved liack and forth for getting minimum and maximum power in arm 4. 
The ratio of power yields the standing wave ratio. A variant tif this method is the 
use of variable attenuator in arm 4. It is adjusted till the maximum power is 
attenuated enough for obtaining a constant power reaching the detecting crystal 
in arm 4. The methods give accurate results, avoiding the errors produced by a 
slotted section. 


11. An improved method for determination of Q of cavity resonators. 

C. vS. KUMAR and R. PARSHAD, New Uellii 

Two new iiutliods of measurements of Q of iiiierowave cavities, using hybrid 
Tee are described. The methods are more accurate than those using the slotted- 
section. 

The first method is an analogue of tliat using tlie sloited-scction, for a reflec¬ 
tion type cavity. .V chart relating standing wave latio and frequency yields the Q. 
The increased accuracy of the present method is due to tlie greater accuraev avail¬ 
able in the measurement of high standing wave ratios. 

The second method is a spot-test method and hence iiiucli economical in time 
of observation. From the voltage standing wave ratio at resonance is computed 
that at half-ixivver points. The parameters of the Tee-circuit are adjusted for this 
ratio and frequency of resonance adjusted to obtain a null in the R arm of the 
hybrid Tee. 

Experimentally, the arm 1 has an attenuator and a movable short and the arm 
2 the cavity under test. Power is fed from H arm and detected in the K arm. The 
microwave field reaching the junction from the cavity arm is matched in amplitnde 
and phase by adjustments in arm 1, so that no power reaches the E arm. Knowledge 
of attenuation in arm I yields the standing wave ratio. In the present method, 
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knowledge ot the latter determines the former which is present for obtaining null 
at the half-ijower frequencies. Determination of latter yields Q. 


12. Distortion Characteristics of Pulse-siope Modulation. 

J. DAS, Kharagpur. 

In .111 ideal I’.S.M. s 3 slem with infinite bandwidth, the deinodiilaled .signal is 
lound to be distortionless. Hut the various circuits and the transmission medium 
used in jiractical cases are always bandwidthliiiiited. It is, therefore, of interest to 
determine tlie distortion obtained in circuits and media- with ilifferent cut <)ff rate. 
Theoretical analysis shows that distortion increases with the increase of the cutoff 
r.'ite and the decrease of the cutoff frequency. VVitli a simple peakdetector as the 
demodulator, the second harmonic distortion in the output is considerabU'. Hut 
with a ‘Boxcar’ pulse-lengthener as the demodulator, the gate pulse can be so 
arranged that the output is almost distortionless even with serious bandwidth 
limitation. Kffect of the liigh frequency cutoff is more severe than that o) the low 
frequency cutoff. 

I'Wperimental determination of distortion has been carried out with U-C filters 
giving 6 db/oct. cutoff rate and with variable cutoff Rlectronic filters giving 18 
db/oct. and 36 db/oct. cutoff rate, hinearity of modulation and demodulation was 
found to be excellent for a volume range of 40 db. The average S 3 ’stcm distortion 
was only about 1-2% and the nominal bandwidth was 1 Mc/s. Distortion obtained 
with an R-C lowpass filter, with RC = 2xlO-‘ .sec, was 15% for the iieak detector 
and was only 1-8% for the ‘Boxcar’ pulse-lengthoncr. Distortion obtained with the 
Hlectronic filter with fc = 150 Kc/s, was 15% for the peak detector and w.is only 
J% for the ‘Boxcar’ puKe-lengthener. Distortion with low-frecpicncy cutoft w.is small 
c-\'en for severe limitations. ‘Boxcar’ pulse-lengthener circuit, thus, g'iie.s an im¬ 
proved dcmodulntcd output. For lowdistortion output, the cutolf rate of the trans¬ 
mission sy.slem should be in tli-j range of 6 to 12 db ix-r octave. Coinjiared to the 
P.h-M. and P.P.IM. systems, where distortion is approximately' 5",, for proper system 
bandwidth, the results obtained here for the P.S.M. system is more satisfactory. 


13. Measurement of Nig'ht Time Collitional Frequency in the Region of the 
Ionosphere. 


S. S. BANKRJRK and S. K. SHARMA, Banaius. 

The usual average reflection coefficient method of measuring the collisioual fre¬ 
quency of electrons with neutral molecules in tlie ionosphere as originally deve¬ 
loped by Appleton, is not suitable on many occasions during the night-time when 
the second echo continues to remain stronger than the first for fairly long time. 
Daring this period the absorption as well as the group-path of the wave in the 
ionosphere may undergo an appreciable change. It may be mentioneil that while 
this anomaly in the separate magneto-ionic components is attributed to ionospheric 
undulations by Ratcliffe, Banerjee and Mehrotra and by Rawer, the anomally in the 
unsplit echoes is attributed to interference between the magneto-ionic components 
by Mitra. 

The concept of ionospheric uiidulalions or ripples nialhematically treated by 
Rawer has been used in the present investigations for cstiinating the collisional 
frequency of electrons in the F, region of ionosphere during the night under the 
conditions of anomalous reflections. It has been found that the collisional frequency 
during the night varies between wide limits of 200 and 1000 collisions/sec. It may 
be mentioned that Ghosh found collisional frequency in the F, region at mid-night 
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<)\er CakutU to be of the order of 100 collisions/bee, by the average amplitude 
method. It may be further mentioned that the presence of undulations in our 
observations has also been verified by calculating the horizontal velocity of the un¬ 
dulations which is found to vary from 5 to 35 metres/sec. and this is not far away 
from the values obtained by others. 


14. Nonlinear theory of bridge stabilized R-C oscillator. 

A. K. CIIATTIJRJEE and N. SARKAR, Pilani. 

A nonlinear theory of bridge stabilized Oscillator is described in this paper. 
The analysis is based on the fact that the amplitude characteristic of the amplifier 
portion of the circuit can be represented bj' a third degree polynomial. Solution of 
the nonlinear differential equation of the circuit yields the amplitude of oscillation 
and the condition for self excitation. Expressions for higher harmonics and the 
interrelation between frequency deviation .and higher hnnnouics arc- discussed. 
Finally, a check with experimental results is shouti. 


15. An electronic counter for predetermined nuinbei &. 

K. ARORA and R. I'ARMIAD, Kew Uelbi. 

Ctiiuciilenci; technique developed earlier m this I.aborator)- has been u.sed to 
obtain predetermined counting by use ot decade sealers in cascade, het the nuriibet 
to be counted be 56. Starting from the zero-state of the decades, it is clear that as 
56 input-triggers are applied, to the first decade, the latter will record the count 
six, six times. By means of coincidence arrangement, an output trigger is obtained 
from the first coiuilcr at every count of six. The six sucli triggeis ()oi every 56 
input tiiggersl, applied as input to the second decade, will record a i-mint of six 
ill the second decade. By means of coincidence, an output trigger is obtained at 
the count of six in the second decade, uhich resets liotli the decades to the zero- 
state, thus yielding the predetermined count of .56. The coincidence trigger at the 
second decade .serves as an output trigger for the prcdeUriiiiiied couniiiig. 

For a bigger number say 163, it is dear from the above ilial 3 dt cades have 
to be used, the first yielding an output trigger at count of .1, flic second at count 
of 7 and the third at the count of 2. 


MECHANICAL ENGINEERING 


16. Vibration analyai* of Shrouded Turbine Blades. 

B. R. SINGH and N. S, NANDEESWARAIY.t, Kharagpur. 

The vibration of rotating turbine blades with shrouding rings and lacing wires 
is generalh- complex. The S 3 ’.stcm may be excited by the impact of the rapidly 
jmlsating gas forces ns the blades and blade passages alternate around the edge of 
the stator; or by the circumferential and torsional vibrations of the rotor discs. 

In tills paper the natural frequencies of flexural vibration of shrouded turbine 
blades in the plane of the turbine disc and perpendicular to it have been analysed 
and obtained on the basis of rigidly jointed continuous framework. The results 
of the investigation have been presented in terms of nondimensional parameters in 
a graphical form. 
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17. Experimental investigation on stick-slip sliding—Part I. Steady Velocity Drive. 

Ji. R. SINGH and K. li. MOHANTf, Khnraj.[pur. 

I'liis paper presents an experimental investigation of critical velociU of stick- 
slidiiiff of all clastic system driven at v. uniform velocity under 4joundary frie- 
imii. The mflneiice of various dynamical parameters .such as kinetic friction, damp- 
ini', stiffness and mas.s of the elastic system on the critical velocity was studied 
on a mechanical model. The system was provided uitli rectilinear drive arranged 
on a milling machine. The arrangement was al.so simulated on an electric analogue 
computer so as to obtain a more accurate evafuation of the critical velocity of slid¬ 
ing. Good correlation was observed between the experimental results on the 
meehanical model, the analogue computer, and the tlieoreticnl vidnes. 


18. Experimental investigation* on stick-slip sliding—Part II. Fluctuating Velocity- 
Drive and Forced Vibrations. 

11. R. SINGH and II. It. .MGIl.tN'I'l, Kharagpur 

It ha-, been shown that the critical velocity of sliding of an ela.siic sj-teni 
driven with a fluctuating velocity under boumlary friction is influenced lo the 
frequency and the amplitude of the fluctuation, .\gain the critical velocity of the 
ela.stic system is also affected, if the sliding mass is subjected to forced vibration. 
This paper jwe-.ents the results of investigations conducted on the critnal vclocit} 
ot an elastic syslem by simulating the foregoing arrangements on an electric, 
analogue coniimter. I'rom the results obtained it ajqiears that the critical vidocily 
is considerably increased when the frequency of fluctuations or that of impressed 
force lesonatcs with the natural frequency of the elastic system. At higher 
frequency ratios, the fluctuating chive does not appear to influence the critical velo¬ 
city although in the ease of forced vibration it was observed that the critical velo¬ 
city is considerably decreased. It is thus concluded that where .stick-sli]) effects arc* 
to be eliminated, resonant vibration .should be avoided, while high frequency forced 
vibration may be emplcned to advantage. 


19. Ship Resistance. 


S. f. CTI\KRAllOKTY, Calcutta. 

With the increase of speed until full speed is reached, a considerable portion 
of the energy developed is required to overcome the inertia of the ma.ss in motion. 
When speed is constant no further power is required for accelaration and the whole 
power is absorbed in overcoming the resistance to motion. The resistance to the- 
movement of a ship :— 

(1) Wave making or form resistance energy required for the maintenance of the 
system of waves which surround and accompany the ship. Similar ships of different 
sizes at corresponding speed-length ratio is OC to the displacement. Speed-length 
ratio-V vH; V=speed, knot; length, ft. Where V/ VC, le.ss than I; the rc.si- 
dual resi.stancc is 10 to 25% of the total resistance. 

(2) Eddy resistance—energy required for the maintenance of large eddies of water 

in vortex motion. ' 

(3) Frictional or skin resistance—energy required for the maintenance of a belt 
or blanket of eddying water close to the surface of the ship:—R=fAV*-** lb.; 
A=wetted surface, sq, ft.; the constant f varies with the ship length. A=Iv(Bb-H 1-7H< 

or .\ ^Kv'DL. where K ranges from 15 0 to 16 0. 
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(4) Air resisLance—roughly the end on resihtance; R s^0002B’V,’lb. V,eShtp 
'Ijccd relative to air in knots. It is usually less than 3% of the total resistance. 


METALLURGY AND CHEMICAL ENGINEERING 

20. Gravity concentration of a low grade Uranium Ore from Jadugoda, S, Bihar. 

I. Y. SOMNAY, Hoinbay. 

ReneficiaLion stiulie.; for' uiauiitiii were carried out •;n a low grade ore from 
Jadugoda, South Bihar, assaying 0 052% U,0.. The ore is from a quartz-chlorite 
•-chist rock and the major portion of radioactivity is due to jirimary uranium minerals 
which occur as fine disseminated grains. 

Various feeds for Wilfiev table were prepared b\' stage grinding the ore 
lo different mesh. Tabling of properly sized fractions indicated that overall increase 
111 the recovery of uranium in concentrates is effected with finer feeds. However, 
there is a gradual fall in the enrichment ratio, ft was observed that a concentrate 
assaying about 01% VjO, was obtained at an overall uranium recovery of about 77% 


21. Production of high-grade Mangane»e Dioxide concentrates from low grade 
Ores of Shimoga Distt. of Mysore State. 

V. A. ALTliKAR, [>. I*. JIIDTIA and S K WVATRAMANl, Bombay. 

The problem ot Ihe utilisat’.on of low grade inang.mese ores and w.'iste dumps 
IS vital not only from the iniiieral conservancy jioint of view, but more often, as 
this paper describes, it may turn out to be a highly remunerative one. During a 
visit to the manganese mining area of the vShiinoga district of Mysore, a critical 
examination of the waste dumps and low grade deposits re\ealed a large variety of 
nianganiferron.s minerals having diverse jihysical projierties and associated with 
several combinations of gangue matter. It was at once clear that the beneficiation 
of these samples (even from a single mine) could not be jxissible with a single 
simple flow-sheet. The complexity of llie problem could be ganged by the follow'- 
ing examples : High manganese samples (467t> ‘showed an unsteady sp. gr. 

range from le.ss than I to more than 4 01, some were high silica (55% SiO.) deposits, 
.some were high iron dcjiosits (I57o some were dense and hard and some were 
friable, some were finely mineralised, others were coarsely crystallised. 

The samples were catalogued, and some of the promising ones were subjected 
to the simple separatory processes in the Ore Dressing laboratory of the Bombay 
University. The i>aper describes some of the investigations which have resulted 
in the production of high grade (58% Mil.) manganese concentrates ( + 20 mesh) 
from low grade waste ores ctinlaining 20-25% jVfn. '1 he work includes mineralogical 
and ore-microscopic studies, heavy-liquid sink-float tests and establishment of the 
relationships between manganese content and specific gravities, liberation .studies, 
Tests with lalioratory and pilot plant jigs, tables, cla'.sifiers and magnetic sepa¬ 
rators etc. 

It was possible to obtain two high grade concentrates by jigging of 8 mesh size. 
The first assaying 54% Mn. and with 15% recovery and second assaying 52% Mn. 
and with 65% recovery or a single 52-8% Mn. concentrate with overall 80% recovery. 
At finer sizes tabling followed by magnetic separation gave 57% Mn. concentrates 
which on ignition assayed 59% Din. The concentrates assayed over 90% MnO, less 
than 2 0% Fe, 1-5% SiOj, 0 01% P. The scheme which wa.s financed by Messrs. 
Nakimpex Traders of Bombay has resulted in the successful e.stabHshnient of a 
commercial dressing plant. 
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2Z. Separation of Antimony from Lead Antimonate. 

S. V. SURYANAR VYANA and H. N. DAvS GUPTA, Dhanijad. 

Iht work-lead lias lo Le softened in order to render it suitahle for desilverisa- 
lion processes. Towards the end of the sofleninj? process .antimony appears on the 
'.urf.ice of lead as oily drops of lead antimonate, which is skimmed off with the. 
aid of lime or ashes. It is a fact that the stparaiioij of antimony from lead anti- 
moiiate eainio! be easily iffected. Out of tli< oretical intere-t, attempts have been 
made to isolate antimony from the lead antimonate, which nere procured from a 
lead smelting works. Results of the preliminary e.xaipinations ro to show that it 
is c[uite feasible to isolate antimony after subjectiiiR the antimonate to chloridisiuR 
roasting. Sohents methods have .dso been experimented with and the results are 
finite encouraging. 


23. Beneficiation of Ferruginous overburden from Iron ore deposits from Southern 
Coastal Region of Bombay. 

.Vf/TfUv.XR, I}<.)mba% 

Sainjdes of ferruginous l.iieiilie overburden containing .iboiu lO ", iioii from the 
•Sawantwadi region of southern llombay was subjected to tests with a view to making 
e.xportabic (oncentiMtes. the iron being lepresented by linioiiite finely admixed 
with elav-, siliea .'okI fiilier g.ingite iii.ittei, neither high gr.idt i.s?I'l) nor high 
recoveries were jHissibU- witli i^iavity and magiietie ]'rfKS‘^sfs 'I'lie la suits are in 
.leeordaiu'e with similar tests n ported hv fitbers -workiiig on hitenles of other regions 


24. Beneficiation of Sittampundi Felspar. 

K KIl Md'il'UrnDIN, A. \. R\I1<;S\VAR\ U\(i .111(1 
1' s DA TAR, Hydtrabad-Dii. 

The .inorthile felsp.ir from Siltamiiundi, Salem Disiritt, vvrj - used m the pre 
paratifui of white cement. The felspar is white in colour with sever.-d black coloured 
occlusions. The black particles are iion-ni;’gtietie, contaimng in.duly iron and man¬ 
ganese, which are partly in the form fif carbonate.^. Some impioveinent in the qualitc 
of the felspar is observed wlion it is calcined under redneing atmosphere at 400°C 
or with ammoiiiuni or calcium chlorides. 

The black particles are completely separated by heavy liquid separation method 
using Bromoforra (density 2-86). Experiments on X-ray and chemical analysis of 
the black particles are in progress. 


25. Beneficiation of Indian Graphite by High-tension separation. 

K. K. MAJUMDAR, Dhanbad. 

Flaky graphite of crucible grade from Pambalpnr and Patna State (Orissa) were 
subjected to high-tension separation in a Carpco Laboratory Model High-tension sepa¬ 
rator with a view lo upgrading the Carbon content of the minerals. A corona-elec¬ 
trode type of field at a voltage of 8,000 and with |)ositive polarity of the electrode 
were used. The speed of the roll (dia 6 inches) was maintained constant at 74 r.p.m. 
The temp of feed was 1I0115°C. Of the three varieties tested only one .sample 
from Patna State No. B responded fairly well. 'Carbon content increased from 
76-79% to 8.'5-29% with a recovery of 61-30% 
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26. Studies on the behaviour of Graphite in an electreatatic and high-tension 
separator. 


K. K. MAJUMDAR, Dhanbad. 

I'laky graphite (ash 8-78%, —20 + 35 mesh) was subjected to seiKiratioii in a 
(. arpeo Ivaboratory Model High-tension Separator. Three types of field were used 
depending upon the position of the electrode : (a) electrostatic, (b) corona-emi.s- 
sion and (c) corona-electrode. The polarity of the electrode and the speed of the 
•grounded roll was also varied. The.feed was heated to 110-1I5°C. It was found 
that the best separation was effected by employing corona-electrode tyi)e of field 
with positive polarity of the* electrode. The lower speed of roll (74 rptii for 6 inch 
dia roll) gave better results than higher speed (198 rpin). About 80% of the feed 
was separated ns conducting fraction under the above conditions at a voltage of 
8,000 (maximum possible under the condition of the experiment) at a single pass. 


27. Wet Assay of Silver in Base Bullion and in Galena. 

vS. V. SURYANARAY.XNA, A. K. BOSE and H. N. DXS OLT'TA, Dhanbad. 

Silver may be determined as the metal itself in ores or in tM;arit)g material'- 
by the adoption of dry as.say procedures. Modifications in re.spect of actual pro¬ 
cedure are ,ho\vever, necessary when the silver bearing materials are of complex 
type and, as such, they present more difficulties to the assayer. The end of the 
cupellation operation may be ruined bv “spitting” or '‘sprouting” of the silver 
button. If stibnite happens to l^e present in the original material, the cupellation 
icMilts are found to be indifferent. It is thus evident that by dry as.say method 
a correct measure of the amount of silver in ores may not always be found fea.siblc. 

A few assayers consider the wet way of estimation of silver in ores as wholly' 
unsiiitiiblc. The present communication, hov/ever, deals with the ei>itome of a simple 
modified volumetric method for the estimation of silver in base bullion and in galena. 
The process consists in precipitating silver with [wtassium iorlide in presence of 
hydrogen peroxide and starch solution. The end point is indicated by the forma¬ 
tion of the blue colour dre to starch and iodine when the last trace of silver has 
been precipitated. 'J’he lead bullion, m the form of fine drillings, or tinelv jiowdered 
galena is required to l>e dissolved in pure dilute nitric acid ami the lead is jne- 
cipitated as sulphate by treatment with sulphuric acid in the iisu.il w;iy. The filtrate 
from this is titrated with N/IOO potassium iodide solution as outlined abo\e. The 
process has been standardised with a stock solution of assay silver to which adtli- 
tions of copper (in small quantity), Lead, Zinc, dil nitric acid, dil sulphuric acid 
and oxalic acid have been made. A preliminary note on this process appears in 
the July issue of the Indian Chemical Society, 1958. The results obtained b.v the 
present method have beer found to be identical wnth those obtained by the adop¬ 
tion of gravimetric method. Further works aiming at studying the suitability of 
this method to ores of silver or to copper matter is in progress. 


28. Stadiet with a aemi-continuons laboratory use heavy media separator. 

V. A. ALTEKAR and K. VASUDEVA, Bombay. 

A 30 cm. diameter cone type heavy media separator, which was designed and 
constructed by the senior, author for exhibition purposes, was found to be very suit¬ 
able for semicontinuous testing operations. The performance of this unit was 
rigorously tested by using different media for separation of various specific gravity 
minerals. The paper describes »he perfenrance of the unit when employed for pre- 
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riilKtu of iIh* j>\riiic portions front t'o^^l-^^'flslltr'■ rt'jtt'ts. A wide si/c r£tn.c^ 
<if feed ctmprismg of 1-5 sinks front a coal wasliery, and containing 3% pyritic 
sulphur, was subjected to tlte heavy liquid separation using organic liquid mixes 
at several densities above 1-6 6p. gr. It was noted that at 1-7 sp. gr. cut a sink 
product wfis obtained which was only 30 per cent by weight of original feed but 
contained 95% of the sulphur. This separatory behaviour was shared by several size 
tanges below size. Subsequently the cone separator using barites medium at 
17 sp. gr. was substituted for the static sink a!id float test. The feed ranged in 
size from to 10 mesh. The performance was tested over wide range of con¬ 
ditions of rates of feed, fluid \elocities, viscosities ets. Kvaluation of the perform¬ 
ance in the form of the Tromp Distribution curve on a" standard graph rates is in 
the excellent category It is observed ih.'it theic .ire no light particles in the heavy 
fraction although a few heavy density particles arc to be found in the light frac¬ 
tion. This is attributable to the wide range of •^ize and to the higher velocities of 
the medium used. It is also found tliat Heavy media separation is ideal as a pre- 
concentratioii step in the recovery of pyiites from coal rejects. 


29. Investigations on Colorimetric Method of Metallurgical Analysis—Part VII. 

Further work on the rapid estimation of Silicon in Steel. 

V. L. N. MURTY and T. R. RAMASWAMI, Jamshedpur. , 

A modified procedure has been developed for the estimation of less than 01 
'if Silicon in Steel. Alterations in the composition of solvent mixture and the con¬ 
centration of the reducing ag-mt have been effected to jliminate the premature reduc¬ 
tion of the Molybdate eoinjilex by ferrous Miljihate an*! to ensure the formation of 
a stable blue colour. 


30. Oxidation of Bituminous Coals—Part I. 

.1 N. CHAKRAUARTl, Dhanbad. 

The ellecis of oxnl.'iiioi; and size reduction on the swelling properties of various 
size fractions of coking c'xils (Xlll and XIV Seams, jharia) at different tempera¬ 
tures have beta investigated. The swelbiig properties of the coals were determined 
in accordance with the st.mdard B S. crucible swelling test and the oxidation was 
done in air. It was found that the swelling number increased for the coals when 
they were more liiudy gitnind. It was also found th.it the swelling number decreased 
.IS the period of oxid.ilion w.ts increased, but ‘.lie ehange appeared only after several 
boiirs of oMdilion. 


31. Roasting of Zinc concentrates obtained from 2Uiwar Ore, 

V. A. AkTRKAR, Bombay. 

While ascertaining the suitability of the zinc concentrates obtained from the 
/awar ore for electrolytic production of zinc, experiments were conducted on the 
concentrates to study its behaviour under various conditions of roasting. The i>aper 
describes the experiments on roasting of the concentrates obtained by differential 
froth flotation of the ore. The roosting was carried out at fixed temperatures in 
the range of .500 C- 750 C and the data obtained indicate that the concentrate can 
be conveniently roasted with good control over the physical and chemical proper¬ 
ties of the clacines. The rale of formation of water soluble sulphate, the same of 
zinc-oxide, the same of zinc ferrite were studied, at various temperatures. 
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32. The optimum size of lump charge in a blast furnace. 

JJ. I. KITAYKV, Bombay, A. N. TCHKRNIATIN, and H. N. SINHA, Bombay. 

The optimum size of the lump charge m a blast furnace effects to a large extent 
the rate of reduction processes and hence its operation. The rates of heat and mass 
transfer which increase with the velocity of gas flow arc dependent upon the size 
of the lump and increase with the decrease iti size of the lump charge. But the 
admissible velocity of the gas flow is determined bj the aerodynamic resistance of 
ilie charge and it increases with increase m ‘izc of the lumps. 

brom above it is evident .that condition,-, reiiuiring both on increase and decrease 
in size of the lump charge exist for an eflicient operation of a blast furnace. The 
different aspects (conditions of charge for standard blast furnace process, develop¬ 
ment of low shaft furnaces, etc.) indicate that the time has come to establish a rela¬ 
tionship between the size of lump charge, shaft height, pre.s.su’.e drop and output 
cfliciency with the help of the laws of main processes taking place in a blast 
furnace. Thus a relationship has been obtained with the help of modern experi¬ 
mental data and is given in the form of an equation in the paper. The derived 
iquation .shows that a simple relationshio must exi-t between the variables afleclin.g 
the blast furnace operation. 

.Similar result was obtained when the conditions of the calculatiotis were con- 
liiied only, for example, to the usual (Hot metal) operation of a blast furnace. The 
calculations .show that the useful height in this ca»e is approxtniately 200 diameters 
of the average size of the lumps for an output of 2 2 tons'm-'hr. ainl .ipproxi- 
ni.'itely 150 diameters for I-l toiis/m'/hr. 


33. Studies on Manganese Dioxide. 

S. S. MANKhKAR, X. R. KAMATII .nid 11. X (diosh, Bomb.u. 

Manganese dioxide has been prepared from aqueous solutions of manganous 
salts under \arious conditions and the electrode potential for the cell s\stem 

I’t-Aliit), / MnCh.HCl,/AgCl. ■\g 

determined. Since manganese dioxide i.s used as .i depolarizer its effect on the 
])H and iwitential is lieing studied at length. The effect of conditions of prejiaration 
on the electrode potential of manganese dioxide has been discussed. 


34. Titanium Addition Modiiie* Propeirtiec of z-braai. 

.S. K. BISVAS and S. C. T)A.‘i GUPT\, Howrah. 

lUfects of var>ing amounts of lilnniuin (viz.. 008%, 0 24%, 0 46%, 0-68% and 
1-22%) on different properties of alpha-brass (70:30) were studied. Results indicated 
improvement in hardness and ten.sile strength with tolerable deterioration inducti- 
lity. Corrosion resistance in various media viz. Sea-water, 10% Sulphuric acid and 
15% Caustic Soda was better in all cases than titanium free brass. Oxidation resist¬ 
ance at elevated temperatures improved up to 350°C but deteriorated above this 
temperature. Study of grain growth characteristics indicated that titanium inhibits 
grain growth in all cases and very markedly in case of 1-22%, titanium alloy. 
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35. Heat Tranafer to liquida in packed beds. 

S. K. MUKHKRJKE and A, S. BHADURI,* Calcutta. 

Coeflk'icnls of lit-al transfer to a liquid flowing through a tube packed with 
■,l)herical glass ball.-> were determined experimentally. Five diffefent size balls were 
used. The ratio of the packing to the tube diameter (Dp/Dt) has been found to 
be the controlling factor in the heat transfer phenomenon. The co-efficients vary 
with the mass velocity raised to 0-45 power and w'ith a function of the ratio of the 
particle diameter to the container. 


36. Underground Corrosion of Metala and Alloys. 

B. CHATfFRJIii;, .Sibpur. 

Ill coutiTuiation of our work on the underground corrosion of metal.s and alloys, 
the corrosion of a sanqde of brass (Cu, 65 80%; Zn, 33-43% and Sn, 0'77%) in 
Sibpur soil has been studied by measuring the combined weight losses of corrosion 
cell electrodes made of thi.s material after expo.sure to this soil for twelve months 
in an atmosphere saturated with water vaixiur. The effect of the addition of a small 
amount of titanium to the sample of brass on the underground corroson has also 
been studied. The corrosion of brass under these conditions has been found 
lo be much less conijiarcd to that of mild steel (0 0047 gm. against 0 064 gm. per 
cc.). The addition of 0-2 per cent titanium has been found to improve the resistance 
of the brass -.miplc lo anderground corrosion in this soil b}' 6-4 per cent. 


37. Studies on individual film resistances in mass transfer in wetted-wall extraction 
towers. 

M. R.\JA RAO, Bombay and C. VENKATA RAO, VValtair. 

With a view to studying the relative iiiflneiices of the phase velocities on indivi¬ 
dual film resi.stances in mass transfer, investigations on the extraction of acetone 
between water and toluene have been carried out in a 1-6" inside diameter, and 
42" long wetted-wall tower using aqueous phase as the wall liquid and tJic solvent 
(toluene) pha.se as core liquid. The wave motion observed in the wall liquid was 
found to be strongly influenced by the wall liquid rate and the tower height, 
h'urther it was found that there was a tendency for the non-wetted patches to appear 
at a few places on tlie tulje surface, especially at hgher core liquid rates. 

In view of the (lifl'icullies in the precise estniation of tlie interfacial area, a, 
liecausc of the prevailing wave motion and of the presence of non-wetted patche.s 
at a few points on the tnbe .surface, it was observed desirable to express the extrac¬ 
tion data in terms of the volumetric mass transfer co-efficients as Ka, instead of 
as area mass transfer co-efficients as K. 

The efficiency of mass transfer, expressed as overall extraction co-efficients, was 
observed to be only 15 per cent higher in extracting acetone from water film to 
toluene core as compared with that in the reverse direction. The overall extraction 
co-efficients were first fitted as a preliminary correlation by the following relation¬ 
ships 

K,a =0-(»8 V"*’ (T ^ W) 

K,**-0-682 Ew"*” L,® ” (W to T) 


* Present Address : Chemist and Metallurgist, Central Railway, Bombay. 
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In order to resolve the overall coefficients into the film values and thereby estab¬ 
lish the effect of the phase flow velocities on the individual film resistances, the 
results were examined by the graphical procedure of Brinsinade and Bliss. It was 
inferred that with this partieulai sj^stem and the ;ipi.>aratus used, each film resist¬ 
ance was not affected to any significant degree by the flow rate of the other phase. 
J lie final form of the eqnatioa deduced, related the overall and individual film 
resi.stance as follows : 


1 _ 0-710 7;7 

This equation permitted .calculation ot the over.dl extraction coefficients for any 
given set of flow rates and it was found that there is close agreement within 10 
per cent between the experimental and calculated values. 


38. Determination of activity of a catalyst in a flow reactor. 

C. VFvNKATESWARhU and M. NARASINGA RAO, Sindri. 

In the case of solid (atalysed gaseous reactions it is often necessary to .select 
the best grade of catalyst out of different commercial grades available. This is 
done by allowing them to catalyse a reaction under identical conditions—like tem¬ 
perature jiressure, total feed and its composition and coniparing the catalyst to feed 
ratios for a particular rnn. In this paper catalyst activity of five coniniercial grades 
of silica jgel are compared by allowing them to catalyse vapor-phase esterification 
of ethyl alcoliol with acetic acid in a four stage integral reactor. 


39. A study of the influence of grain size and different thermal treatments on the 
fatigue behaviour of mild steel. 

A. K. SEAL, S. DAS GUPTA and M. DAS GUPT.\, Ilowrah. 

The fatigue behaviour of a v'ommercial mild steel cont.'ining 0 37 per cent carbon 
was studied after furnace cooling, air-cooling and oil quenching from different 
austenitising temperatures after a soaking period of one hour in each case. It was 
found that an increase in grain size of the spetiineiis resulted in poorer fatigue pro¬ 
perties. However, this relationship was not linear in nature. 

Fatigue stren.gth was found to be directly proportional to the tensile strength 
and in this case also the relationship was not linear. Oil quenched specimens 
showed the best fatigue property and the furnace cooled ones the poorest. 

The mechanism of crack propagation was studied metallographically. It was 
revealed that the crack originated at the surface and then propagated inside leading 
to fracture, which is in line with (he current views. The workhardening effect has 
also been studied along the length of th-; fractured specimens, furnace cooled from 
different austenitising temperatures, after a soaking time of one hour at the 
temperatures. 


40. Viscometric Behaviour of Boric acid Mannitol Complexes. 

E. V. NABAR and B N. GHOSH, Bombay 

The interaction between boric acid and mannitol has been studied viscoraetric- 
ally at 30°C under varying •-oncentrations. The results thus obtained suggest that 
the value for the constant of this reaction is 0-5 obtained by employing a modified 
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form, as proposed by Maepherson and Percival, of Einstein’s equation on the visco¬ 
sity <if solutions. 


41. Studies on Ionic Hydration. 

S. }). SULE and B. N. GHOSH, Bombay. 

It is apparent from a survey ol the literature that the concept of hydration 
number is not very well defined and that the hydration numbers obtained by 
various methods arc not in agreement with out anulher. Since the concept of ionic 
hydration in solutioii is ol great importance in order to account for the individual 
properties of dissolved ions, it is necessary to reinvestigate critically the various 
methods available for the determination of hydration number. 

It is suggested that the magnetic susceptibility measurements of salts in solu¬ 
tion under varying com enlrations might yield a better average value for the hydra¬ 
tion number of ions in solution. 

'I'he work in this direction is heing conducted in this laboratory. 


42. Preparation of Standard Pyrometric Cones—Part 1. Cones Nos. 05 to 1. 

MIR NOMAN KHAN, M. A. WAHAB and D. S. DATAR. 

The present requirement of standard pyrometric cones is met mostly by imports 
.111(1 little w'ork has been done in India for their production and standardisation 
By the end of the Second Ihve Vear Plan period the consumption of cones is 
e.\j)ect(al to be about CO lakhs. It is believed that the cones if manufactured in 
the country and supplied to the industry at a reasonable cost will find great use 
ami will also help the industry in improving their products and reducing the rejects. 
'J'his pajicr desci ibes development of suitable compositions for making pyrometric 
cones (Nos. O.S to 1) conforming to both the English and American standards. 


43. Studies on some Inorganic Polymers. 

M. M. DONHE and B. N. GHOSH, Bombay. 

Some studies on inorganic polymers containing phosphorus, nitrogen and chlo¬ 
rine atoms have been made. The polymerised product containing these atoms is 
a rubber-like material and has been obta ned by heating the lower polymers in 
sealed tubes for about six hours at aout 300°C. Transparent thermoplastic resinous 
substances have been obtained by the interaction, of phosplionitrilic chloride-trimer 
with various organic compounds. Physical properties and practical utility of these 
are being investigated. 


GENERAL ENGINEERING 


44. Productivity pattern for Indian Industry. 

RAMA G. KAMAT, Delhi. 

Productivity move has received recognition from the Indian Government and 
it is going to be popularised with the help of U.S.A. 

The idea is splendid, but it cannot be copied. It has to be adapted to the 
conditions in India which are completely different from those prevailing in North 
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America. Blindly following the American pattern, will drive us to certain disaster, 
instead of helping us achieve the desired economic progress. 

The purpose of the paper is to give the proper meaning that productivity must 
have under the pre.sent conditions of economic development in India. 

Productivity must be measured, accounting all the elements of input, such as 
direct and indirect labour, and the labour represented by the services, machines, 
fuel, power, raw materials. 

But that is not sufficient. 

Trom the National point of view, sometimes, highest productivity is not desir¬ 
able. India has little Capital and an- enormous labour force which increases more 
rapidly than production. This is a fundamental fact that cannot be forgotten. 

As long as there are millions unemployed and the machines are not fully manu¬ 
factured in India from indigenous materials, productivity must not aim replacing 
men by machines, but concentrate all efforts m the substitution of foreign materials 
by indigenous ones, and proper utilisation of all materials including fuel. The 
productivity can also be raised by full use of the installed capacity and better 
utilisation of the labour. 

I/ast but not the least, is the need of efficient managemeiU by lingiiiecrs with 
the experience of the industry and training in the disciplines of scientific manage¬ 
ment. Without the control of the industry in the hands of duly trained men, there 
can b no proper productivity move. 


45. Production Eixperiments to meet Destructive Test on a Finished Product. 

C. K. IIAIdlAR, Poona 

While establishing manufacture of a new fuze for a shell, a bottleneck in pro¬ 
duction arose because a desLruciive test stipulated for a small slotted cone could 
not be satisfied. As the item formed jiart of a safely device this test was a critical 
one. Some standardisation was effected in a preliminary survey of the processes. 
A series of experiments were designed to reduce the estimated standard deviation 
of the collapsing load of the cone to less than 8 lb. and also to bring the average 
strength as near as possible to the mirl-tolcraiice value. The optimum heat treat¬ 
ment between several draws of the brass strip and the most suitable method of 
acid cleaning of the finished product were established. An acceptance sampling 
procedure was also evolved. 

The paper concludes that there is many a trouble spot in the production process 
which sticks out like a ‘sore thumb’ and is iiinncdintely recognised and removed. 
.\ systematic study of manufacturing operations by means of production experi¬ 
ments becomes inescapable for identifying causes which are not so obvious. Suffi¬ 
cient information can be quickly collected at a small cost to make substantial 
improvements to avoid a hold-up in the assembly line. 


46. Industrial expansion in India during the Plan periods. 

J. N. BASU, Calcutta. 

The outlay during the first and second 5-ycar plans for industrial expansion 
is given in the following table. The capital investment Rs. 1,094-3 crores both in 
private and public sectors during the second plan period is 3-35 limes that of 
Rs. 327 crores during the first Plan and is 15-2% of the total outlay of Rs. 7,200 
crores in the second plan 

India being a country of high-population-density, industry is of utmost import¬ 
ance for her very existence. So the measures suggested in the 2nd Plan is right 
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one* Ill the right direction. It inay not be possible to arrive at the targets due to 
i.iiious diniculties specially of foreign exchange find food scarcity; though it is 
(•\ident that in certain items, such as bicycles, radio-receivers, glass, soda ash etc., 
the targets will be exceeded. 

During the lirst plan the production index of different industries are stated 
liclow; in engimering aiduslries the figure of 2401 is very welcome. 



Name of Industry 

Index of Production in 19.57. 
Base 1951—100 

I. 

Cotton textiles 

115-6 

2. 

Jute textiles 

120 5 

3. 

Cement 

175-3 

4. 

Iron and Steel 

119-3 

5. 

Sugar 

185-4 

6. 

Paper . . 

159 3 

7. 

Engineering Industries . . 

240-1 

8. 

Oeneral Index 

137-1 


Due to the incrensed jiroduction in engineering industries India ha.s been able 
to strike at the traditional disgrace of her inability to produce any machine, thereby, 
she mot a portion of lier requirement of machines and equipmciils and nas further 
able to export her engiiuering goods in the foreign market. This enhanced her 
prestige of industrial c.'.iiacity and to a gieat extent that ot her engineers also. I 
hope and trust that her engineers will be conscious of this and will jirove worthy of it. 


TABLE I. 


Estimate Investment Outlay 

Item under first actually during 2nd Remarks 

plan occurred plan 

Rs. crores. 



1 

2 

3 

4 

I. 

Metallurgical Industries Iron, 
Steel, Aluminium etc. 

85 0 

61-0 

502-5 

2. 

Petrol refining 

64-0 

45-0 

10-0 

3. 

Chemical Industries (heavy 
chemical and fertilisers, etc.) 

26 0 

27-0 

132-0 

4. 

Engineering Industries (heavy 
and light) 

53-0 

46-0 

150-0 

5. 

Cotton textiles 

90 

20-0 

36-3 

6. 

Sugar Industries ... 

0-1 

5-0 

51-0 

7. 

Rayon textiles (including 

staple fibre etc.) 

16 5 

8-0 

24-0 

8 

Cement 

17-7 

17-6 

93-0 

9. 

Paper and paper board in¬ 
cluding news print 

7-4 

120 

54-0 

10. 

Others 

48-3 

50-15 

41-5 


Totai, 

327-0 

293-0 

1094-3 
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47. Role of Statistics in Engineering. 

A. P. BHATTACHARYA, Roorkee. 

Ihe potentialities of the applications of statistical methods in engineering prob¬ 
lems have been indicated and it has been pointed out how new vistas open out in 
the field of engineering research by such applications. 

Statistics has been defined as the scientific collection and analysis of data, and 
the projection of estiiiiaies. The statistical method is an economical procedure for 
getting at the facts and determining, their siginlicance with conlidence. The scope 
of the collection of data and their statistical analysis have been elucidated. The 
importance of statistical concepts has also been explained in this coiiuection. 

The special field of engineering from which examples have been quoted for the 
above belongs nio.stly to Hydrology, im which the technique ot statistical application 
has made rapid strides particularly in the United States of America. Some of these 
are rainfall, stage discharge relationship, water consumptive use, ground water 
resources, flood frequencies, etc. 


48. Launching of Heavy Satellites. 

B. M. BANKRJJiE, Calcutta. 

Conventionally, rockets are launched vertically. While this attitude offers various 
advantages, it requires a motor thrust of about twice the rocket’s starting weight. 
Artificial Satellites utilize multistep rockets to obtain the required 8 km./sec. velo¬ 
city. Calculations indicate that the first step rocket should have thrust ol 400 tons, 
for a satellite muss of one ton. And construction of motors of 400 tons thrust is 
.all engineering problem of staggering dimensions. 

Launching as a Rocket plane, accelerating horizontally on the runaway of an 
aerodrome, offers a .solution. A Rocket plane of 70 metres wing span, pow’ered by 
three 40 ton motors, can lift a total mass of 300 tons at a velocity of 350 m.p.h. 
After take off, such a craft may climb and accelerate continuously. This is possible 
because the thrust of rocket motors do not diminish with altitude, and the air drug 
can be kept the smaller fraction of the thrust by suitably piograinming the flight, 
in spite of the continuous increase in velocity, because the gain in altitude reduces 
air density. Accelerating in this maimer, the craft would discard its wings when 
fuel consumptioii reduces its weight below that of the motor thrust. Before dis¬ 
carding, it would however utilize them to change the direction of velocity as much 
towards vertical as pos.sible. At this point, it would have an altitude of 25 kins, 
and a velocity of 800 metres/sec. The vertical component of velocity, would allow 
a subsequent direction of acceleration only some 10'’ to 20° upwards of horizontal. 
This minimizes the “gravity loss” term. Calculation assuming rocket exhaust velo¬ 
cities of 2-4 kills./sec. in the initial stage and 2-3 kins./sec. in the final stage show 
that a mass of more than one ton could be placed in the orbit. 









